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(57) ABSTRACT

A destination display apparatus includes: a position obtaining
unit (114) which obtains a current position of a mobile ter-
minal; a situation obtaining unit (100) which obtains a current
situation of the mobile terminal; a history accumulating unit
(101) which obtains the current situation and a destination
history; a destination predicting unit (102) which predicts
destinations; a destination obtaining unit (103) which obtains
the predicted destinations; a label accumulating unit (104)
which accumulates a name label as a hierarchical structure
including parent-child relationships between name labels; a
number-to-be-displayed obtaining unit (105) which obtains
the number of the name labels to be displayed on the mobile
terminal; a label selecting unit (106) which selects a label to
be displayed; an information obtaining unit (111) which
obtains information from an external network medium (200);
and a display unit (113) which displays the selected label and
calculated information.
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FIG. 2
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FIG. 4

d

HHDHT

A

TR RN R R TR RAAAATY

FUHHAITNHTT

TEOTIESVLERIT

AT

[REARRRARRNRNTERI B

TR

[il \
”””/ Predicted destination\

I

If

il

[

o N
S town 17:21 -17:31

\ J

a N
B restaurant 17:52

. J

( '

T store 18:10
NS >




US 7,885,762 B2

Sheet 5 of 79

Feb. 8, 2011

U.S. Patent

buijos|as _Alllnl.

aun Hun Hun
bupos|as buiyos|es
5 TTT 3un T j|2qe| puodag [9ge| 3sdi4 uonjeunsaqg| 5 POT HUN
ujuiR}qo uoPeWIoUl O ! ‘ 1 Buppe|nwindoe |aqe| wod
q Jul 0L “ moﬁ\ woﬁ\ noﬁ\\ " _ 129e| E|
m 1un Buos)es |aqe m
L R —
A 901~
SOT 3un bujuielgo
paAe|ds|p-2q-03-Joquinu wo.4
€0T 3un bujuieyqo
uoneunsep Wol4
S 'Ol



US 7,885,762 B2

Sheet 6 of 79

Feb. 8, 2011

U.S. Patent

A_ 2.101s | _v...

a8 8 ;
/\/\

« « s fJ2UN30348ud N

|9ge| sWweu pajds|es O

Jajeay)

ainow 5 | _ucﬁzmumwg m_ ) .« JoJ01s)00q §

‘ 91035
(EETES <v = « 27219 M{Jasusiusnucs wiJ @2wo

S

sybiay
st sumoys

A

SIET
% umoy 3 |

syybiay
H UMO] S

d9 "'DIA
aunyoaaad M
210]1s |
juedneisad g
423U20 Y
910315 9DUBIUBAUO0D H
0IYPO
Vo 'Ol



US 7,885,762 B2

Sheet 7 of 79

Feb. 8, 2011

U.S. Patent

|2qe| sWweu pa3ds|es O

¥ s{aqe| pe1dsjas

Jajesy)
alAow D

_ 21035 | _

40 Jaquinu ayj

jueine}sal 1_ .

A N

-

sjyblay
A Umol 3 |

aJ01sxj00q sl | 403U i .o Jezed y

21015
2OUSIUBAUO0D H

L —

o« s« |24N03404d N

| ainyajald y

C))
: 4/\,
cen _m‘_Bu&w‘_n_ z_ E Q
G s|age| palds|es
J0 Jaquinu ay
l3les 2101]S
A_ 21015 | _v . m_>w8ew n_ucm‘SBme gl ) - . [e103300q 5 .« Jezeid wucw_:m>COUuI DO
—* = .
s1ybjoy siybiay siyblay
nAp N o] s umoy y voo] sumor g H umol s |
(e)

[ "OId



US 7,885,762 B2

Sheet 8 of 79

Feb. 8, 2011

U.S. Patent

Am AN _v ..‘c
twLEquE 2_

|9qe| sweu pajds|es O
€ s|aqe| payds|es

Jo Jaquinu sy

Jajeay)
84015 L |-+ ] sn0w > _ucm._smumm: m__ .« « |21038300q §

siyblay
n Ao N oo |y amor o

21015
SOUBIUBAULOD H

U yl... VWO

syybiay
S Uumol §

siyblay
H Um0} S

24n30342.d Y

8 'DId



US 7,885,762 B2

Sheet 9 of 79

Feb. 8, 2011

U.S. Patent

uopeuRSap
poropaud pauieto Jo joae () 1981 ouweu paaps

[ J9]ea
)=
e ~——

nApN

t A N _ ‘e

jueanelsel g

21015
9ouauU9AU0D H||} 3P0

« « 210353009 S|} 193uL0 V|| « « JEZEID N

NG

sjybiay
N umol

sjybiay sjybiay

H umo3 s

(q)
S EXfpneTEY[o BN
Jajeayy [ P.Sm)»
24035 L ||+ +] sp0w o juedneisal gf [ « « Jouo3syooq sf | 493us0 Y. « « JrZEId aousjuaAuos Hii] 220
siybray s1ybie s1ybio
n A N coo ]y inon s o] ST e H o <
A_ _v < umoy umol s

(e)

« oo JOINIDBJOUA N

9.n30940.d v_‘ @ mUH n_




U.S. Patent Feb. 8, 2011 Sheet 10 of 79 US 7,885,762 B2

FIG. 10
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FIG. 12
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FIG. 13
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FIG. 14
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FIG. 18
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FIG. 22
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FIG. 26
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FIG. 32
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FIG. 34
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FIG. 36

Display screen of mobile terminal
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FIG. 48
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FIG. 49
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FIG. 52
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FIG. 54
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FIG. 60

Display screen of mobile terminal
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FIG. 61
( Start )
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FIG. 66

Display screen of mobile terminal
(the number of displayed destination
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FIG. 73
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FIG. 74
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1

DESTINATION DISPLAY APPARATUS AND
DESTINATION DISPLAY METHOD

This application is a divisional of application Ser. No.
12/521,935 filed Jul. 1, 2009, which is the National Stage of
International Application No. PCT/JP2008/002994, filed
Oct. 22, 2008.

TECHNICAL FIELD

The present invention relates to a destination display appa-
ratus and a destination display method for displaying, on a
mobile terminal such as an in-vehicle apparatus, a name indi-
cating a destination together with at least one of a route to the
destination, traffic information regarding the route, and com-
mercial information.

BACKGROUND ART

As a method for predicting destinations and displaying the
predicted destinations, there has conventionally been a
method for displaying, for each predicated destination, a
name label indicating the destination and information such as
an arrival time at the destination (for instance, refer to Patent
Reference 1). FIG. 73 is a diagram showing a display example
of destinations described in Patent Reference 1. In this con-
ventional display method, for example, as shown in FIG. 73,
two sets of a predicted destination place name label and
information such as an arrival time at the predicted destina-
tion are displayed in list in an information window.

Moreover, there has been proposed a method for displaying
in list sets of a destination facility name label and information
(for instance, refer to Patent Reference 2). FIG. 74 is a dia-
gram showing a display example of destinations described in
Patent Reference 2. In this conventional display method, for
example, as shown in FIG. 74, three sets of a destination
facility name label and information regarding an estimated
arrival time are displayed in list in an information window.
FIG. 74 shows that an estimated arrival time at a destination
“Home” is “17:21”, an estimated arrival time at a destination
“AAA supermarket” is “17:34”, and an estimated arrival time
at a destination “BBB restaurant” is “17:45”.

In general, the number of destination name labels that can
be displayed on a screen is limited. In the case of the example
shown in FIG. 73, the number is two; and in the case of the
example shown in FIG. 74, the number is three. This is
because displaying many destination name labels makes it
difficult for a user to view the screen. Particularly, in the case
of'the in-vehicle apparatus, as a time for viewing the screen is
limited while driving, it is not possible to display much infor-
mation.

Patent Reference 1: Japanese Unexamined Patent Applica-
tion Publication No. 2003-57049

Patent Reference 2: Japanese Unexamined Patent Applica-
tion Publication No. 2001-147126

DISCLOSURE OF INVENTION
Problems that Invention is to Solve

However, with the above conventional structures, as the
number of the destination name labels that can be displayed
on the screen is limited, there is a case where information
cannot be displayed, even for a destination predicted as one
for which a user is highly likely to head, on the screen. For
example, as in FIG. 75(a), it is assumed that five destinations,
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“Home”, “AAA supermarket”, “BBB restaurant”, “CCC
home center store”, and “DDD bookstore”, have been pre-
dicted as destinations which the user is highly likely to head
for. When the number of destinations that can be displayed on
a terminal is three, only three destinations can be displayed
among the five predicted destinations. For instance, as shown
in FIG. 75(b), the predicted destinations “CCC home center
store” and “DDD bookstore” are not displayed on the screen,
and “Home”, “AAA supermarket”, and “BBB restaurant” are
displayed on the screen. For this reason, there are many cases
where information regarding a destination which the user
would actually head for is not displayed.

On the other hand, it is conceivable to display predicted
destinations with labels for which a degree of detail in repre-
sentation is lowered so that destinations can be displayed. For
example, as a municipality name label has a low degree of
detail and indicates a large map area, the municipality name
label can show destinations. For instance, as in FIG. 76(a), it
is assumed that destinations, which the user is highly likely to
head for, “Home”, “AAA supermarket”, “BBB restaurant”,
and “CCC restaurant”, and “DDD bookstore”, are in “M
town” and “S town”, respectively. When the predicted desti-
nations are displayed using the municipality names, as shown
in FIG. 76(b), information regarding all the predicted desti-
nations can be displayed such that an arrival time at “M town”
is “17:00” and an arrival time at “S town” is “18:00”. How-
ever, as the municipality label that is a label having a low
degree of detail indicates the large map area, an accurate
position cannot be known. Consequently, information unique
to the position cannot be presented. For example, as a map
area indicated by the labels in the example shown in FIG. 75
is small, the arrival times can be displayed with accuracy of
minute; however, as the map area indicated by the labels in the
example shown in FIG. 76 is large, the arrival times can be
displayed with accuracy of hour. As stated above, there is a
problem that using a label with a low degree of detail reduces
accuracy of information to be presented.

The present invention has been devised in view of the
above situations, and the objective of the present invention is
to provide a destination display apparatus and a destination
display method which can display information regarding pre-
dicted destinations whose number of labels is greater than the
number of destination name labels to be displayed, even when
the number of the destination name labels to be displayed is
limited. It is to be noted that the destinations here include not
only a final destination but also a stopover.

Means to Solve the Problems

In order to achieve the above objective, a destination dis-
play apparatus according to the present invention is a desti-
nation display apparatus which displays a name of a destina-
tion of a mobile terminal and information regarding the
destination, the destination display apparatus comprising: a
destination obtaining unit configured to obtain a plurality of
destinations of the mobile terminal; a label obtaining unit
configured to obtain labels indicating display names of the
plurality of destinations as a hierarchical structure based on
degrees of detail of display patterns each regarding a position;
a number-to-be-displayed determining unit configured to
determine the number of the labels to be displayed on a
display screen; a label selecting unit configured to select,
from the labels including the plurality of the destinations
obtained by the destination obtaining unit, one or more labels
using the hierarchical structure obtained by the label obtain-
ing unit so that the number of labels becomes equal to or
below the number of the labels to be displayed, the number of
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the labels to be displayed being obtained by the number-to-
be-displayed; an information obtaining unit configured to
obtain information regarding each of the plurality of destina-
tions; and a display unit configured to display the information
regarding each of the plurality of destinations, together with
the one or more labels selected by the label selecting unit, the
information being obtained by the information obtaining unit.

With this, even when the number of labels indicating dis-
play names of destinations is limited, information regarding
destinations in number above the number of the labels can be
displayed by separately using a name label having a high
degree of detail of a map area indicated by the name label and
another name label having a low degree of detail ofa map area
indicated by another name label.

It is to be noted that the present invention can be realized
not only as such a destination display apparatus but also as a
destination display method having as steps characteristic
components included by the destination display apparatus
and a program causing a computer to execute the steps. Need-
less to say, such a program can be distributed through record-
ing media such as a CD-ROM and via transmission media
such as the Internet.

Effects of Invention

With the destination display apparatus and the destination
display method according to the present invention, it is pos-
sible to display information regarding destinations in number
above the number of labels by using a label including desti-
nations and having a low degree of representational detail.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram showing a structure of a desti-
nation display apparatus according to a first embodiment of
the present invention.

FIG. 2 is a diagram showing an example of information
accumulated in a history accumulating unit.

FIG. 3 is a diagram showing an example of a part of a
hierarchical structure accumulated in a label accumulating
unit.

FIG. 4 is a diagram showing an example where a display
unit displays labels and information.

FIG. 5 is a block diagram showing a structure of a label
selecting unit.

FIG. 6A is a diagram showing an example of destinations
obtained by a destination obtaining unit.

FIG. 6B is a diagram showing an example where a desti-
nation selecting unit selects destinations.

FIG. 7 is a diagram showing an example where a first label
selecting unit lowers a degree of detail for each selected label.

FIG. 81s a diagram showing an example of a result in which
the first label selecting unit has lowered the degree of detail
for each selected label.

FIG. 9 is a diagram showing an example where a second
label selecting unit raises a degree of detail for each selected
label.

FIG. 10 is a block diagram showing a structure of a display
unit.

FIG. 11 is a diagram showing an example where a second
information calculating unit combines pieces of information
each regarding a corresponding one of predicted destinations.

FIG. 12 is a flow chart showing an example of operations of
the destination display apparatus according to the first
embodiment of the present invention.
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FIG. 13 is a flow chart showing an example of operations of
the label selecting unit according to the first embodiment of
the present invention.

FIG. 14 is a flow chart showing an example of operations of
the display unit.

FIG. 15 is a diagram showing an example of a map area
indicated by labels.

FIG. 16 is a block diagram showing a structure of the label
selecting unit.

FIG. 17 is a diagram showing an example where the second
label selecting unit raises a degree of detail for each selected
label.

FIG. 18 is a flow chart showing an example of operations of
the label selecting unit in a first modification.

FIG. 19 is a block diagram showing a structure of the label
selecting unit.

FIG. 20 is a diagram showing an example where the first
label selecting unit selects labels having a low degree of
detail.

FIG. 21 is a diagram showing an example where the first
label selecting unit selects the labels having the low degree of
detail.

FIG. 22 is a flow chart showing an example of operations of
the label selecting unit in a second modification.

FIG. 23 is a block diagram showing a structure of the label
selecting unit.

FIG. 24 is a diagram showing an example where the first
label selecting unit selects labels having a low degree of
detail.

FIG. 25 is a diagram showing an example where the first
label selecting unit selects the labels having the low degree of
detail.

FIG. 26 is a flow chart showing an example of operations of
the label selecting unit in a third modification.

FIG. 27 is a block diagram showing a structure of the
destination display apparatus in a fourth modification where
the label selecting unit is modified.

FIG. 28A is a diagram showing an example of a label
hierarchical structure accumulated in the label accumulating
unit.

FIG. 28B is a diagram showing an example of the label
hierarchical structure accumulated in the label accumulating
unit.

FIG. 28C is a diagram showing an example of the label
hierarchical structure accumulated in the label accumulating
unit.

FIG. 28D is a diagram showing an example of the label
hierarchical structure accumulated in the label accumulating
unit.

FIG. 29 is a diagram showing an example where a user
inputs a label name.

FIG. 30 is a diagram showing an example where the label
accumulating unit accumulates the label whose name is
inputted by the user.

FIG. 31 is a diagram showing an example where the first
label selecting unit preferentially selects labels other than
labels whose names are decided by the user.

FIG. 32 is a flow chart showing an example of operations of
the label selecting unit in the fourth modification.

FIG. 33 is a block diagram showing a structure of the
destination display apparatus in a fifth modification where the
label selecting unit is modified.

FIG. 34 is a flow chart showing an example of operations of
the label selecting unit in the fifth modification.

FIG. 35 is a diagram showing an example where a desti-
nation is set using a display label.
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FIG. 36 is a diagram showing an example where route
information is displayed after the destination is set using the
display label.

FIG. 37 is a diagram showing an example where facility
names are accumulated in a hierarchical structure.

FIG. 38 is a diagram showing an example where the label
accumulating unit is substituted by a label obtaining unit.

FIG. 39 is a block diagram showing a structure of a desti-
nation display apparatus according to a second embodiment
of the present invention.

FIG. 40A is a diagram showing an example of map infor-
mation accumulated in a map accumulating unit.

FIG. 40B is a diagram showing an example of map infor-
mation accumulated in the map accumulating unit.

FIG. 41A is a diagram showing an example where a time
determining unit determines whether or not a label is avail-
able based on an arrival time.

FIG. 41B is a diagram showing an example where the time
determining unit determines whether or not the label is avail-
able based on the arrival time.

FIG. 42 is a block diagram showing a structure of the label
selecting unit.

FIG. 43A is a diagram showing an example where the
destination selecting unit selects destinations.

FIG. 43B is a diagram showing an example where the
destination selecting unit selects destinations.

FIG. 43C is a diagram showing an example where the
destination selecting unit selects destinations.

FIG. 44 is a diagram showing an example where the first
label selecting unit lowers a degree of detail for each selected
label.

FIG. 45 is a diagram showing an example where the first
label selecting unit lowers a degree of detail for each selected
label.

FIG. 46 is a diagram showing an example where the first
label selecting unit lowers a degree of detail for each selected
label.

FIG. 47 is a diagram showing an example where the first
label selecting unit lowers a degree of detail for each selected
label.

FIG. 48 is a flow chart showing an example of operations of
the destination display apparatus according to the second
embodiment of the present invention.

FIG. 49 is a flow chart showing an example of operations of
a label selecting unit according to the second embodiment of
the present invention.

FIG. 50 is a diagram showing an example where the label
selecting unit selects labels.

FIG. 51 is a block diagram showing a structure of a time
determining unit.

FIG. 52 is a diagram showing an example of a rule defining
threshold values which is accumulated in a threshold value
accumulating unit.

FIG. 53 A is a diagram showing an example where a thresh-
old value for determining label availability based on each of
required times to a corresponding one of predicted destina-
tions.

FIG. 53B is a diagram showing an example where a thresh-
old value for determining label availability based on each of
required times to a corresponding one of predicted destina-
tions.

FIG. 54 is a diagram showing an example of operations of
an availability determining unit when a threshold value for
determining label availability based on a required time to a
predicted destination is changed.
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FIG. 55A is a diagram showing an example of a rule defin-
ing threshold values which is accumulated in the threshold
value accumulating unit.

FIG. 55B is a diagram showing an example where a thresh-
old value for determining label availability based on each of
distances to a corresponding one of predicted destinations.

FIG. 56 is a diagram showing an example where the avail-
ability determining unit reviews the lowest-layer labels other
than predicted destinations.

FIG. 57 is a diagram showing an example where only
destination labels on a boundary are reviewed.

FIG. 58 is a block diagram showing a structure of a desti-
nation display apparatus in a first modification according to
the second embodiment of the present invention.

FIG. 59 is a diagram showing an example where the avail-
ability determining unit determines label availability based
on traffic jam information.

FIG. 60 is a diagram showing an example where the display
unit displays labels and traffic jam information.

FIG. 61 is a flow chart showing an example of operations of
the destination display apparatus in the first modification
according to the second embodiment of the present invention.

FIG. 62 is a block diagram showing a structure of the
destination display apparatus when labels in use are changed
depending on types of display information.

FIG. 63 is a flow chart showing an example of operations of
the destination display apparatus when labels in use are
changed depending on types of display information.

FIG. 64 is a diagram showing an example where the avail-
ability determining unit determines label availability based
on route information.

FIG. 65 is a diagram showing an example of excessive
combining.

FIG. 66 is a diagram showing an example where the display
unit displays a label in the case of excessive combining.

FIG. 67 is a block diagram showing a structure of a desti-
nation display apparatus according to a third embodiment of
the present invention.

FIG. 68 is a diagram showing an example where a target
selecting unit selects labels to be children of a new label.

FIG. 69 is a diagram showing an example where a name
determining unit generates a new label.

FIG. 70 is a diagram showing an example where the first
label selecting unit lowers a degree of detail for each selected
label.

FIG. 71 is a flow chart showing an example of operations of
the destination display apparatus according to the third
embodiment of the present invention.

FIG. 72 is a diagram showing a label generating unit
changes threshold values depending on a degree of detail held
by each of labels.

FIG. 73 is a diagram showing a destination display
example of Patent Reference 1.

FIG. 74 is a diagram showing a conventional destination
display example.

FIG. 75 is a diagram showing an example where destina-
tions which the user is highly likely to head for are not
displayed on the conventional destination display.

FIG. 76 is a diagram showing a destination display
example based on municipality labels having a low degree of
detail.

NUMERICAL REFERENCES

100 Situation obtaining unit
100K Situation obtaining unit
101 History accumulating unit
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102 Destination predicting unit

103 Destination obtaining unit

104 Label accumulating unit

104K Label accumulating unit

105 Number-to-be-displayed obtaining unit
106 Label selecting unit

106G Label selecting unit

106K Label selecting unit

107 Destination selecting unit

108 First label selecting unit

108A First label selecting unit

108G First label selecting unit

108K First label selecting unit

108Q First label selecting unit

109 Second label selecting unit

109 A Second label selecting unit

111 Information obtaining unit

112 Second information calculating unit
113 Display unit

114 Position obtaining unit

130 Distance calculating unit

131K Label obtaining unit

132 Information display unit

200 External network medium

1302 Destination predicting unit

1303 Destination obtaining unit

1306 Label selecting unit

1307 Destination selecting unit

1308 First label selecting unit

1311 Information obtaining unit

1315 Map accumulating unit

1316 Route calculating unit

1317 First information calculating unit
1317A First information calculating unit
1318 Time calculating unit

1319 Availability determining unit
1319A Availability determining unit
1320 Time determining unit

1340 Required time calculating unit
1341 Threshold value accumulating unit
1343 Determining unit

2318 Traffic jam calculating unit

2320 Traffic jam determining unit
2651 Type determining unit

2706 Label selecting unit

2708 First label selecting unit

2721 Label generating unit

2722 Target selecting unit

2723 Name determining unit

BEST MODE FOR CARRYING OUT THE
INVENTION

A destination display apparatus according to the present
invention is a destination display apparatus which displays a
name of a destination of a mobile terminal and information
regarding the destination, the destination display apparatus
comprising: a destination obtaining unit configured to obtain
a plurality of destinations of the mobile terminal; a label
obtaining unit configured to obtain labels indicating display
names of the plurality of destinations as a hierarchical struc-
ture based on degrees of detail of display patterns each
regarding a position; a number-to-be-displayed determining
unit configured to determine the number of the labels to be
displayed on a display screen; a label selecting unit config-
ured to select, from the labels including the plurality of the
destinations obtained by the destination obtaining unit, one or
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more labels using the hierarchical structure obtained by the
label obtaining unit so that the number of labels becomes
equal to or below the number of the labels to be displayed, the
number of the labels to be displayed being obtained by the
number-to-be-displayed; an information obtaining unit con-
figured to obtain information regarding each of the plurality
of destinations; and a display unit configured to display the
information regarding each of the plurality of destinations,
together with the one or more labels selected by the label
selecting unit, the information being obtained by the infor-
mation obtaining unit.

With this, even when the number of labels (destination
name labels) indicating display names of destinations is lim-
ited, information regarding destinations in number above the
number of the labels can be displayed by separately using a
name label having a high degree of detail of a map area
indicated by the name label and another name label having a
low degree of detail of a map area indicated by another name
label. Furthermore, when the number of the predicted desti-
nations indicated by the destination name labels is equal to the
number to be displayed, it is possible to provide more accu-
rate information regarding a precise position by preferentially
displaying a destination name label having a high degree of
detail, that is, a label having a narrow map area indicated
thereby.

It is to be noted that a degree of detail of a display pattern
regarding a position denotes a size of a map area indicated by
alabel indicating a display name. Moreover, a label indicating
a destination is a label indicating an area including the desti-
nation.

Here, the label selecting unit may select one or more labels
having a high degree of detail and including all of the plurality
of destinations included in the selected one or more labels in
number equal to or below the number to be displayed.

In addition, the label selecting unit may select one or more
low-rank labels having a highest degree of detail and includ-
ing the plurality of destinations, and select the one or more
low-rank labels having the highest degree of detail when the
number of destinations included in one or more high-rank
labels for which a degree of detail is lowered does not increase
in the case where a degree of detail is lowered for the selected
one or more low-rank labels.

Furthermore, the destination display apparatus may further
include: a position obtaining unit configured to obtain a cur-
rent position of the mobile terminal; a map accumulating unit
configured to accumulate map information; a route calculat-
ing unit configured to calculate information regarding each of
routes from the current position to a corresponding one of the
plurality of destinations, using the map information; and an
availability determining unit configured to determine that the
labels obtained as the hierarchical structure by the label
obtaining unit are unavailable when pieces of information
each regarding the route to the corresponding one of the
plurality of destinations are not similar, the plurality of des-
tinations being included in descendant labels of the labels,
which are located at a low rank, wherein the label selecting
unit may select one or more labels from labels other than the
labels determined as unavailable by the availability determin-
ing unit.

Moreover, the destination display apparatus may further
include an information calculating unit configured to calcu-
late, from the information obtained by the information obtain-
ing unit, information regarding each route to the correspond-
ing one of the plurality of destinations, wherein the
availability determining unit may determine the one or more
labels as unavailable when a difference between the pieces of
information regarding the route to the corresponding one of
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the plurality of destinations included in the descendant labels
of the labels is large, and the display unit may display the
information regarding each route, together with the one or
more labels selected by the label selecting unit.

Furthermore, the information regarding each route to the
corresponding one of the plurality of destinations may be an
arrival time at one of the plurality of destinations, the avail-
ability unit may determine the one or more labels as unavail-
able when a difference between arrival times at the plurality
of destinations included in the descendant labels of the labels
is greater than a predetermined value, and the display unit
may display the arrival time, together with the one or more
labels selected by said label selecting unit.

Moreover, the predetermined value may increase as a dis-
tance of each route to the corresponding one of the plurality of
destinations increases.

In addition, the information regarding each route to the
corresponding one of the plurality of destinations may be
traffic jam information regarding each route, the availability
determining unit may determine the one or more labels as
unavailable when pieces of traffic jam information each
regarding the route to the corresponding one of the plurality
of destinations included in the descendant labels of the one or
more labels do not match, and the display unit may display the
traffic jam information, together with the one or more labels
selected by the label selecting unit.

Furthermore, the destination display apparatus may further
include a label generating unit configured to generate one or
more labels to be common parent labels ranking higher in the
hierarchical structure for the labels that are obtained as the
hierarchical structure by the label obtaining unit and that
indicate positions within a predetermined range, wherein the
label selecting unit may select one or more labels from the
labels that are obtained as the hierarchical structure by the
label obtaining unit or the one or more labels generated by the
label generating unit.

Moreover, the destination obtaining unit may obtain a
ranking indicating certainty of each of the plurality of desti-
nations, and the label generating unit may generate, for the
labels that indicate the positions within the predetermined
range, one or more labels each having a name including a
portion of a name of or an entire name of a label which
includes, in the label itself or in a low rank, a destination
having a highest ranking.

The following will describe each of embodiments of the
present invention with reference to the drawings.

First Embodiment

FIG. 1 is a block diagram showing a structure of a desti-
nation display apparatus according to a first embodiment of
the present invention.

The destination display apparatus is an apparatus which
predicts destinations and displays the predicted destinations.
As shown in FIG. 1, the destination display apparatus
includes: a position obtaining unit 114 which obtains a cur-
rent position of a mobile terminal; a situation obtaining unit
100 which obtains a current situation of the mobile terminal;
a history accumulating unit 101 which accumulates the cur-
rent situation and a destination history; a destination predict-
ing unit 102 which predicts destinations; and a destination
obtaining unit 103 which obtains the predicted destinations.
The destination display apparatus further includes: a label
accumulating unit 104 which accumulates a name label in a
hierarchical structure including parent-child relationships
between name labels; a number-to-be-displayed obtaining
unit 105 which obtains the number of name labels to be
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displayed on a mobile terminal; a label selecting unit 106
which selects a label to be displayed; an information obtain-
ing unit 111 which obtains information from an external
network medium 200; and a display unit 113 which displays
the selected label and the obtained information. Hereinafter,
each of the components will be first described with reference
to the drawings, and operations of the present device will be
subsequently described.

The position obtaining unit 114 obtains a current position
of' a mobile terminal mainly through a Global Position Sys-
tem (GPS) antenna, an IC tag, communication with a base
station, or image recognition. For example, information
regarding longitude and latitude of the current position of the
mobile terminal, such as longitude “134.5.59.9” east and
latitude *“34.5.15.6” north, is obtained.

The situation obtaining unit 100 obtains a current situation
of'the mobile terminal using the current position of the mobile
terminal which is obtained by the position obtaining unit 114.
A situation indicates, for instance, a place (departure place)
from which the mobile terminal has departed in a current
movement. In the case of a vehicle, the departure place is, for
example, a place where an engine of the vehicle is recently
turned on. Furthermore, when the mobile terminal arrives at a
destination, the situation obtaining unit 100 obtains a position
and a name of the destination as the destination. A destination
is, for instance, a place where the engine is turned off. A
destination name is, for example, a facility name of a facility
located closest to the position of the destination.

The history accumulating unit 101 accumulates a set of a
situation of the mobile terminal and a destination as a history.
For instance, the history accumulating unit 101 accumulates
a set of a departure place and a destination as a history. For
example, as shown in FIG. 2, the history accumulating unit
101 accumulates a history in which a departure place “Home”
is corresponded to a destination “Office”.

The destination predicting unit 102 predicts one or more
destinations from the current situation obtained by the situa-
tion obtaining unit 100 and the histories accumulated in the
history accumulating unit 101. For instance, all of the desti-
nations each included in more than ten histories among his-
tories having a current departure place are predicted destina-
tions.

The destination obtaining unit 103 obtains destinations
predicted by the destination predicting unit 102. More spe-
cifically, the destination obtaining unit 103 obtains positions
and name labels of the predicted destinations. For example,
the destination obtaining unit 103 obtains five predicted des-
tinations, “Home”, “H convenience store”, “A center”, “B
restaurant”, and “T store”.

As shown in FIG. 3, the label accumulating unit 104 accu-
mulates name data in a hierarchical structure including par-
ent-child relationships between name labels. The data accu-
mulated in the label accumulating unit 104 will be described.
In the hierarchical structure, a parent and a child in a parent-
child relationship are arranged to be at a higher rank and a
lower rank, respectively. A child label has a degree of detail
higher than a parent label. A map area indicated by the child
label is included in a map area indicated by the parent label.
Inversely, a parent label has a degree of detail lower than a
child label, and a map area indicated by the parent label
includes a map area indicated by one or more child labels.
Accordingly, a lower-rank label has a higher degree of detail
than a higher-rank label does. A label is generally a place
name label such as an address, and the label accumulating
unit 104 accumulates an address in a hierarchical structure.
For instance, a facility name that is a specific destination
name having a high degree of detail and a point name regis-
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tered by a user are accumulated as a label in the lowest-rank
layer. A label at one rank higher than the lowest-rank layer
(hereinafter, referred to as a middle layer) indicates a map
area including a map area indicated by a label in the lowest-
rank layer, and has the parent-child relationship with the label
in the lowest-rank layer (the label having the highest degree of
detail). Likewise, the higher a rank of a layer is, a label in the
layer is designed to include a positional relationship on a map
with a label in a lower-rank layer and to have a lower degree
of detail. For example, when “Office” belongs to “K prefec-
ture”, “S town”, and “S town H heights”, as shown in FIG. 3,
the lowest-layer label “Office” (child) has the parent-child
relationship with a middle-layer label “S town H heights”
(parent). Similarly, the middle-layer label “S town H heights”
(child) has the parent-child relationship with a label “S town”
(parent).

Here, the map area indicated by the parent label is larger
than the map area indicated by each of labels that are child
labels of the parent label, and includes the map area indicated
by the child labels. More specifically, in the case of an
example shown by FIG. 3, a map area indicated by the label
“S town” (parent) is larger than a map area indicated by the
label “S town H heights” (child). Moreover, the map area
indicated by the label “S town H heights” (child) is included
in the map area indicated by the label “S town” (parent).

The number-to-be-displayed obtaining unit 105 obtains the
number of destination name labels that the display unit 113
displays on a screen of the mobile terminal. For instance,
when specifications of the terminal allow up to three destina-
tions to be displayed, the number-to-be-displayed obtaining
unit 105 obtains a number to be displayed 3.

The label selecting unit 106 selects, from the label hierar-
chical structure accumulated in the label accumulating unit
104, one or more labels in number equal to or below the
number to be displayed obtained by the number-to-be-dis-
played obtaining unit 105, using the predicted destinations
obtained by the destination obtaining unit 103. The label
selecting unit 106 selects the labels so that the selected one or
more labels or descendants of the one or more labels include
all of the predicted destinations in the hierarchical structure.
In other words, the labels each indicating a corresponding one
of the obtained predicted destinations are descendants of a
label among the selected labels or the selected labels them-
selves. To put it differently, the label selecting unit 106 selects
the labels so that a map area indicated by at least one of the
labels includes map areas indicated by the obtained predicted
destinations. In addition, a condition that the labels indicating
all of the predicted destinations are selected can be satisfied,
and labels starting from a low-rank label having a possible
high degree of detail can be selected.

The information obtaining unit 111 obtains information
regarding each label selected by the label selecting unit 106
from the external network medium 200 such as a VICS (a
registered trademark: Vehicle Information and Communica-
tion System). Information regarding a label includes infor-
mation regarding a map area indicated by the label, informa-
tion regarding a route from a present location to the map area
indicated by the label, information regarding a predicted des-
tination indicated by the label, and information regarding a
route from a present location to the predicted destination
indicated by the label. The information is traffic information
such as a required time, an arrival time, traffic jam informa-
tion, and construction information, or commercial informa-
tion such as information introducing a destination facility. For
example, when the label selecting unit 106 selects three
labels, “S town”, “B restaurant”, and “T store”, the informa-
tion obtaining unit 111 obtains an estimated arrival time at a
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predicted destination indicated by each of the labels. When
predicted destinations, which are included in the label “S
town” and obtained by the destination obtaining unit 103, are
“Office”, “H convenience store”, and “A center”, the infor-
mation obtaining unit 111 obtains arrival time information for
each of “B restaurant”, “T store”, “Office”, “H convenience
store”, and “A center”.

The display unit 113 displays, together with names of the
labels selected by the label selecting unit 106, the information
regarding each label which is obtained by the information
obtaining unit 111. For instance, when the label selecting unit
106 selects the three labels, “S town”, “B restaurant”, and “T
store”, and respective arrival times for each label are “17:21 to
17:317,17:52”, and “18:107, as shown in FIG. 4, sets of the
label and the information are displayed on the mobile termi-
nal.

Next, the label selecting unit 106 will be described in
detail.

FIG. 5 is a block diagram showing a structure of the label
selecting unit 106 according to the present embodiment.

As shown in FIG. 5, the label selecting unit 106 includes: a
destination selecting unit 107 which selects, in the label hier-
archical structure accumulated in the label accumulating unit
104, labels of the predicted destinations obtained by the des-
tination obtaining unit 103; a first label selecting unit 108
which selects, instead of the labels selected by the destination
selecting unit 107, labels for which a degree of detail is
lowered until the number of labels becomes equal to or below
the number to be displayed; and a second label selecting unit
109 which selects, instead of the labels selected by the desti-
nation selecting unit 107, labels for which a degree of detail is
raised.

The destination selecting unit 107 selects, in the label
hierarchical structure accumulated in the label accumulating
unit 104, all of the destinations obtained by the destination
obtaining unit 103. For example, when the destination obtain-
ing unit 103 obtains five predicted destinations, “Office”, “H
convenience store”, “A center”, “B restaurant”, and “T store”,
as shown in FIG. 6 A, the destination selecting unit 107 selects
name labels (hereinafter, simply referred to labels), “Office”,
“H convenience store”, “A center”, “B restaurant”, and “T
store”, which are in the lowest-layer in the hierarchical struc-
ture, as shown in FIG. 6B.

The first label selecting unit 108 lowers, for each of the
labels selected by the destination selecting unit 107, a degree
of'detail until the number of the selected labels becomes equal
to or below the number to be displayed. More specifically, the
first label selecting unit 108 repeatedly selects, in the label
hierarchical structure, parent labels of all of the labels
selected by the destination selecting unit 107 until the number
of' the selected labels becomes equal to or below the number
to be displayed. For instance, as shown in FIG. 7(a), it is
assumed that the label accumulating unit 104 has accumu-
lated a hierarchical structure, that the destination selecting
unit 107 has selected five labels, “Office”, “H convenience
store”, “A center”, “B restaurant”, and “T store”, and that a
number to be displayed, which is obtained by the number-to-
be-displayed obtaining unit 105, has been “3”. In this case,
the first label selecting unit 108 selects respective parent
labels of each selected label because the number of the
selected labels “5” exceeds the number to be displayed “3”.
Stated differently, as shown in FIG. 7(5), the first label select-
ing unit 108 selects four labels, “S town H heights” that is a
parent label common to “Office” and “H convenience store”,
“S town S heights” that is a parent label of “A center”, “K
town K heights” that is a parent label of “B restaurant”, and
“N city U” that is a parent label of “T store”. The first label
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selecting unit 108 repeats such selection of the respective
parent labels of each selected label until the number of
selected labels becomes equal to or below the number to be
displayed “3”. In the example shown in FIG. 7, eventually, as
shown in FIG. 8, three labels, S town” that is a parent label
common to “S town H heights” and “S town S heights”, “K
town” that is a parent label of “K town K heights”, and “N
city” that is a parent label of “N city U”, are selected.

The second label selecting unit 109 selects, instead of the
labels selected by the first label selecting unit 108, labels
having a high degree of detail, while maintaining the number
of'the predicted destinations that are selected by the destina-
tion selecting unit 107 and are indicated by the labels selected
by the first label selecting unit 108. More specifically, the
second label selecting unit 109 selects, in the hierarchical
structure accumulated in the label accumulating unit 104,
child labels of the selected labels on a one-on-one basis per
selected label. Here, when the selection of a child label
reduces the number of predicted destinations indicated by a
label, the selection of the child label is suspended. Here, the
number of the predicted destinations indicated by the label is
the number of the predicted destinations indicated by the
label itself or descendants of the label. When the number of
the predicted destinations does not decrease, the second label
selecting unit 109 repeatedly selects a child label until the
lowest-rank label of a predicted destination is selected. The
second label selecting unit 109 performs such selection of the
child label on all of the labels selected by the first label
selecting unit 108. For example, as shown in FIG. 9(a), it is
assumed that the first label selecting unit 108 has selected
three labels, “S town”, “K town”, and “N city”. Labels of
predicted destinations, which are included in the label “S
town”, are three labels, “Office”, “H convenience store”, and
“A center”. The selection of any of the child labels included in
the label “S town” reduces the number of the labels of the
predicted destinations included in the selected child label. For
instance, selecting “S town H heights” reduces the number of
the labels included therein because “S town H heights”
includes two child labels, “Office” and “H convenience
store”. Thus, the selection of the child label is not performed
for “S town” any longer. Next, the label “K town” includes a
label of a predicted destination, “B restaurant”. Selecting “K
town K heights” does not affect the number of the labels of the
predicted destinations included in “K town K heights”
because “K town K heights”, which is one of child labels of
“Ktown”, includes “B restaurant”. Thus, instead of “K town”,
“K town K heights” is selected. In the same manner, “B
restaurant”, the child label of “K town K heights”, is selected.
Finally, as shown in FIG. 9(5), the second label selecting unit
109 selects the three labels, “S town”, “B restaurant”, and “T
store”. These labels include all of the five predicted destina-
tions, “Office”, “H convenience store”, “A center”, “B restau-
rant”, and “T store”, obtained by the destination obtaining
unit 103.

Accordingly, the label selecting unit 106 can satisfy a con-
dition that the labels indicating all of the predicted destina-
tions are selected, and select, starting from a lower-rank label
having a possible high degree of detail, labels in number equal
to or below the number to be displayed.

Next, the display unit 113 will be described in detail.

FIG. 10 is a block diagram showing a structure of the
display unit 113 according to the present embodiment.

As shown in FIG. 10, the display unit 113 includes: a
second information calculating unit 112 which combines
pieces of information each regarding a destination indicated
by a corresponding one of the labels, which is obtained by the
information obtaining unit 111, and calculates information
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regarding each of labels selected by the label selecting unit
106; and an information display unit 132 which displays the
information regarding the label together with a label name of
the label.

The second information calculating unit 112 combines the
pieces of information regarding the destination indicated by
the corresponding one of the labels, which is obtained by the
information obtaining unit 111, and calculates the informa-
tion regarding each of the labels selected by the label select-
ing unit 106. More specifically, the minimum value and the
maximum value of the information regarding the destination
indicated by the corresponding one of the obtained labels are
used as the information regarding the selected label. For
example, as shown in FIG. 11(a), it is assumed that the label
selecting unit 106 has selected three labels, “S town”, “B
restaurant”, and “T store”, and that the second information
calculating unit 112 has obtained: an arrival time “17:21” at
“Office”, an arrival time “17:25” at “H convenience store”,
and an arrival time “17:31” at “A center”, which are the
predicted destinations indicated by the label “S town™; an
arrival time “17:52” at “B restaurant”, which is the predicted
destination indicated by the label “B restaurant”; and an
arrival time “18:10” at “T store”, which is the predicted
destination indicated by the label “T store”. Here, the mini-
mum value of the arrival time at the predicted destination
indicated by the label “S town” is “17:21” at “Office”. The
largest valueis “17:31” at “A center”. Thus, the arrival time of
the label S town™ is “17:21 to 17:31”. Similarly, the arrival
time of the label “B restaurant” is “17:52” because both the
minimum and maximum values of the arrival time at the
predicted destination indicated by the label “B restaurant™ are
the arrival time “17:52” at “B restaurant”. In the same man-
ner, the arrival time of the label “T store” is “18:10”.

The information display unit 132 displays, together with
each name of'a corresponding one of the labels selected by the
label selecting unit 106, the information regarding each label
which is obtained by the second information calculating unit
112. For instance, when the label selecting unit 106 selects the
three labels, “S town”, “B restaurant”, and “T store” and
respective arrival times for each label are “17:21 to 17:31”,
“17:52”, and “18:10”, as shown in FIG. 11(5), the informa-
tion display unit 132 displays sets of the label and the infor-
mation on the mobile terminal.

As a result, it is possible to obtain the information effi-
ciently because the user can obtain the information that is
obtained by combining the information regarding each des-
tination indicated by the corresponding one of the labels.

Next, operations of the destination display apparatus struc-
tured as above will be described.

FIG. 12 is a flow chart showing a flow of the operations of
the destination display apparatus, and FIG. 13 is a flow chart
showing a flow of operations of the label selecting unit 106.

The position obtaining unit 114 obtains a current position
of' a mobile terminal (Step S1200). The situation obtaining
unit 100 obtains a current situation of the mobile terminal,
using the position information obtained by the position
obtaining unit 114 (Step S1201). The destination predicting
unit 102 predicts destinations from the current situation
obtained by the situation obtaining unit 100 and histories
accumulated in the history accumulating unit 101 (Step
S1202). The destination obtaining unit 103 obtains the desti-
nations predicted by the destination predicting unit 102 (Step
S1203). The number-to-be-displayed obtaining unit 105
obtains the number of destination name labels that the display
unit 113 displays on a screen of a mobile terminal (Step
S1204). The label selecting unit 106 selects, from a label
hierarchical structure accumulated in the label accumulating
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unit 104, labels in number equal to or below a number to be
displayed obtained by the number-to-be-displayed obtaining
unit 105, using the predicted destinations obtained by the
destination obtaining unit 103 (Step S1205). The information
obtaining unit 111 obtains, from the external network
medium 200 such as a VICS, information regarding each
label selected by the label selecting unit 106 (Step S1211).
The display unit 113 displays, together with names of the
labels selected by the label selecting unit 106, the information
regarding each label which is obtained by the information
obtaining unit 111 (Step S1212). The destination display
apparatus determines whether the processing is terminated
(Step S1213), and ends the flow when the processing is ter-
minated (Yes in Step S1213). The flow returns to Step S1200
when the processing is not terminated (No in Step S1213).

Next, label selection operations (S1205) performed by the
label selecting unit 106 will be described in detail with refer-
ence to F1G. 13.

When the number-to-be-displayed obtaining unit 105
obtains the number of destination name labels to be displayed
(Step S1204 in FIG. 12), the destination selecting unit 107
selects, in the label hierarchical structure accumulated in the
label accumulating unit 104, all of the destinations obtained
by the destination obtaining unit 103 (Step S1205A). The first
label selecting unit 108 determines whether the number of
labels indicating the destinations selected by the destination
selecting unit 107 is equal to or below the number to be
displayed obtained by the number-to-be-displayed obtaining
unit 105 (Step S1206). When the number of the labels is equal
to or below the number to be displayed, the flow advances to
Step S1208 (Yes in Step S1206). When the number of the
labels exceeds the number to be displayed, the flow advances
to Step S1207 (No in Step S1206). When the number of the
selected labels exceeds the number to be displayed, the first
label selecting unit 108 selects parent labels of all of the
selected labels (Step S1207), and the flow returns to Step
S1206. When the number of the selected labels is equal to or
below the number to be displayed, the second label selecting
unit 109 determines whether a selected label including a child
label whose number of predicted destinations does not
decrease exists (Step S1208). When the selected label exists,
the flow advances to Step S1209 (Yes in Step S1208). When
the selected label does not exist, the flow advances to Step
S1211 in FIG. 12 (No in Step S1208). When the selected label
including the child label whose number of the predicted des-
tinations does not decrease exists, the second label selecting
unit 109 selects, instead of the selected label, the child label
whose number of the predicted destinations does not decrease
and which is included in the selected label (Step S1209), and
the flow returns to Step S1208. When the selected label
including the child label whose number of the predicted des-
tinations does not decrease does not exist, the flow advances
to Step S1211 in FIG. 12.

Next, display operations (S1211 and S1212) performed by
the display unit 113 will be described in detail with reference
to FIG. 14.

The information obtaining unit 111 obtains the information
regarding each destination indicated by the corresponding
one of the labels (Step S1211T) after the label selecting unit
106 selects the labels (Step S1205 in FIG. 12). The second
information calculating unit 112 combines the pieces of
information regarding the destination indicated by the corre-
sponding one of the labels, which is obtained by the informa-
tion obtaining unit 111, and calculates the information
regarding each of the labels selected by the label selecting
unit 106 (Step S1212U). The information display unit 132
displays, together with each name of the corresponding one of
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the labels selected by the label selecting unit 106, the infor-
mation regarding each label which is obtained by the second
information calculating unit 112 (Step S1212V). The flow
then advances to Step S1213 in FIG. 12.

Consequently, the information regarding all of the pre-
dicted destinations can be presented even when the number of
the destination name labels to be displayed is limited. More-
over, highly accurate information can be presented because
name labels having the highest degree of detail are selected
from among the labels which can present the information
regarding all of the predicted destinations. A specific example
will be described. It is assumed that, as shown in FIG. 15,
position areas each indicated by a corresponding one of labels
are distributed on a map. When the number of the destinations
to be displayed is 3, even assuming that the five predicted
destinations, “Office”, “H convenience store”, “A center”, “B
restaurant”, and “T store”, have been obtained as the pre-
dicted destinations, using the label “S town” including
“Office”, “H convenience store”, and “A center” allows the
three labels, “S town”, “B restaurant”, and “T store”, to indi-
cate the obtained five destinations as shown in FIG. 11().
Furthermore, this combination is a combination of labels
having the highest degree of detail among combinations of
three labels including “Office”, “H convenience store”, “A
center”, “B restaurant”, and “T store”.

(Label Selecting Unit in First Modification)

Although the destination names obtained by the destina-
tion obtaining unit 103 are specific destination names which
have the high degree of detail and are accumulated at the
lowest rank in the hierarchical structure, only destination
names having a low degree of detail such as place names may
be predicted depending on prediction methods. For this rea-
son, destination names to be obtained by the destination
obtaining unit 103 may be destination labels other than des-
tination labels at the lowest-rank layer in the hierarchical
structure. For example, the destination names may be labels
in a middle layer. Here, the second label selecting unit does
not perform selection of a label having a degree of detail as
high as a degree of detail held by the lowest-layer label, and
suspends raising the degree of detail when labels of predicted
destinations are just selected. Even when the number of the
selected labels falls short of the number to be displayed, a
label having a degree of detail higher than a degree of detail
held by the labels of the predicted destinations is not selected.
This can prevent information regarding the predicted desti-
nations from not being displayed due to too much selection of
the label having the high degree of detail.

FIG. 16 is a block diagram showing a structure of a label
selecting unit 106 according to the present modification.

The label selecting unit 106 includes: the destination
selecting unit 107 which selects, in the label hierarchical
structure accumulated in the label accumulating unit 104, the
labels of the destinations obtained by the destination obtain-
ing unit 103; the first label selecting unit 108 which selects,
instead of the selected labels, labels for which a degree of
detail is lowered so that the number of the labels becomes
equal to or below the number to be displayed; and a second
label selecting unit 109 A which selects, instead of the labels
selected by the first label selecting unit 108, labels for which
a degree of detail is raised. Hereinafter, each of the compo-
nents will be first described with reference to the drawings,
and operations of the present device will be subsequently
described. The same numerals are given to the same compo-
nents as the above embodiment, and description of the com-
ponents is not repeated.

The second label selecting unit 109 A selects, instead of the
selected labels, labels having a high degree of detail, while
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maintaining the number of the predicted destinations that are
selected by the destination selecting unit 107 and are indi-
cated by the labels selected by the first label selecting unit
108. However, the second label selecting unit 109A does not
select labels having a degree of detail higher than the degree
of detail held by the destinations obtained by the destination
obtaining unit 103. More specifically, the second label select-
ing unit 109A selects, in the hierarchical structure accumu-
lated in the label accumulating unit 104, child labels of the
selected labels on a one-on-one basis per selected label. Here,
when the selection of a child label decreases the number of
predicted destinations indicated by a label, the selection of the
child label is suspended. When the number of the predicted
destinations does not decrease, the second label selecting unit
109A repeatedly selects the child labels until the labels of the
predicted destinations are selected. Even when the labels of
the predicted destinations are not in the lowest layer and when
the selected labels are the labels of the predicted destinations,
the selection of the child label is suspended accordingly. The
second label selecting unit 109A performs such selection of
the child label on all of the labels selected by the first label
selecting unit 108. For instance, it is assumed that, as shown
in FIG. 17(a), the destination selecting unit 107 has selected
four labels of predicted destinations, “S town H heights”, “S
town S heights”, “K town K heights”, and “N city U”, and that
the first label selecting unit 108 has selected three labels, “S
town”, “K town”, and “N city”. The label “S town” includes
two labels of predicted destinations, “S town H heights” and
“S town S heights”. The selection of any of child labels of the
label “S town” decreases the number of the labels of the
predicted destinations included in the selected child label. For
example, when “S town H heights” is selected, a label of a
predicted destination included therein is one label, ““S town H
heights”. As a result, the number of the labels included therein
decreases. Thus, the selection of the child label is not per-
formed for “S town™ any longer. Next, the label “K town”
includes a label of a predicted destination, “K town K
heights”. Because “K town K heights”, which is one of child
labels of “K town”, includes “K town K heights”, selecting “K
town K heights” does not affect the number of the labels of the
predicted destinations included in “K town K heights”. Thus,
instead of “K town”, “K town K heights” is selected. As “K
town K heights” is the label of the predicted destination, the
selection of the child label is not performed for “K town K
heights” any longer. Finally, as shown in FIG. 17(4), the
second label selecting unit 109A selects the three labels, “S
town”, “K town K heights”, and “N city U”. These labels
include all of the obtained four labels of the predicted desti-
nations, “S town H heights”, “S town S heights”, “K town K
heights”, and “N city U”.

Hereinafter, label selection operations (S1205) performed
by the label selecting unit 106 according to the present modi-
fication will be described with reference to FI1G. 18.

As with the above embodiment, when the number of the
selected labels is equal to or below a number to be displayed
(Yes in Step S1206), the second label selecting unit 109A
determines whether a selected label including a child label
whose number of destinations does not decrease exists among
selected labels other than the labels of predicted destinations
(Step S1208). When the selected label exists, the flow
advances to Step S1209 (Yes in Step S1208C). When the
selected label does not exist, the flow advances to Step S1211
in FIG. 12 (No in Step S1208C). Steps following the above
are the same as the above embodiment.

(Label Selecting Unit in Second Modification)

In the above embodiment, after the first label selecting unit
108 raises a degree of detail for all of the labels, the second
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label selecting unit 109 lowers the degree of detail for labels,
each of which the degree of detail can be lowered for. Instead,
the second label selecting unit 109 may not be included, and
when the first label selecting unit 108 selects labels having a
low degree of detail, the labels having the low degree of detail
may be selected only in the case where predicted destinations
can be combined.

FIG. 19 is a block diagram showing a structure of a label
selecting unit 106 according to the present modification.

The label selecting unit 106 includes: the destination
selecting unit 107 which selects, in the label hierarchical
structure accumulated in the label accumulating unit 104, the
labels of the destinations obtained by the destination obtain-
ing unit 103; and a first label selecting unit 108A which
selects, instead of the selected labels, labels for which a
degree of detail is lowered so that the number of the labels
becomes equal to or below the number to be displayed. Here-
inafter, each of the components will be first described with
reference to the drawings, and operations of the present appa-
ratus will be subsequently described. The same numerals are
given to the same components as the above embodiment, and
description of the components is not repeated.

The first label selecting unit 108A selects, instead of cur-
rently selected labels, higher-rank labels, only when the num-
ber oflabels of predicted destinations included in the selected
labels increases when the first label selecting unit 108A
selects, instead of the currently selected labels, a higher-rank
label for each label. The higher-rank label is a label including
one or more labels of predicted destinations as descendants
such as a parent label of the one or more labels of the predicted
destinations and a parent label of one or more parent labels.
The rank of the higher-rank label is elevated until the number
of' the selected labels becomes equal to or below the number
to be displayed. The rank is elevated from a parent label of
predicted destinations, as an initial higher-rank label, to a
parent label of parent labels of predicted destinations, and to
aparent label of parent labels of the parent labels of predicted
destinations. For example, as shown in FIG. 20(a), it is
assumed that the label accumulating unit 104 has accumu-
lated a hierarchical structure, that the destination selecting
unit 107 has selected five labels, “Office”, “H convenience
store”, “A center”, “B restaurant”, and “T store”, and that a
number to be displayed obtained by the number-to-be-dis-
played obtaining unit 105 is “3”. In this case, since the num-
ber of the selected labels “5” exceeds the number to be dis-
played “3”, the first label selecting unit 108A sclects
respective parent labels of each selected label. As shown in
FIG. 20(b), selecting, instead of “Office” and ““H convenience
store”, “S town H heights”, a parent common to “Office” and
“H convenience store”, increases the number of predicted
destinations indicated by each selected label from “1” (Office
or H convenience store) to “2” (Office and H convenience
store). Thus, the first label selecting unit 108 A selects, instead
of “Office” and “H convenience store”, “S town H heights”.
Furthermore, because the number of predicted destinations
indicated by “S town S heights™ is “1” (A center) and is not
changed even when “S town S heights”, a parent of “A cen-
ter”, is selected, ““S town S heights™ is not selected. Likewise,
because the number of predicted destinations is “1”* and is not
changed even when “K town K heights”, a parent of “B
restaurant”, and “N city U”, a parent of “T store”, are selected,
“Ktown K heights” and “N city U” are not selected. Thus, the
first label selecting unit 108 A selects the four labels, “S town
H heights”, “A center”, “B restaurant”, and “T store”.
Because the number of the selected labels exceeds the number
to be displayed “3”, the first label selecting unit 108A per-
forms, in the same manner, selection for a parent of parent
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labels of predicted destinations. Selecting, instead of “S town
H heights” (the number of the predicted destinations “2”) and
“A center” (the number of the predicted destinations “17), “S
town” (the number ofthe predicted destinations “3”), a parent
of the parents of “Office”, “H convenience store”, and “A
center” increases the number of the predicted destinations
indicated by “S town”. For this reason, the first label selecting
unit 108A selects the label “S town”. “K town”, a parent of a
parent of “B restaurant”, and “N city”, a parent of a parent of
“T store”, are not selected because selecting “K town™ and “N
city” does not affect the number of predicted destinations.
Thus, as shown in FIG. 21, the first label selecting unit 108A
selects the three labels, “S town”, “B restaurant”, and “T
store”. The first label selecting unit 108A terminates the label
selection because the number of the selected labels does not
exceed the number to be displayed 3.

Accordingly, the label selecting unit 106 can satisfy a con-
dition that the labels indicating all of the predicted destina-
tions are selected, and select, starting from lower-rank labels
having a possible high degree of detail, labels in number equal
to or below the number to be displayed.

Hereinafter, label selection operations (S1205) performed
by the label selecting unit 106 according to the present modi-
fication will be described with reference to FIG. 22.

When the number-to-be-displayed obtaining unit 105
obtains the number of destination name labels to be displayed
(Step S1204 in FIG. 12), the destination selecting unit 107
selects, in the label hierarchical structure accumulated in the
label accumulating unit 104, all of the destinations obtained
by the destination obtaining unit 103 (Step S1205A). The first
label selecting unit 108A determines whether the number of
the labels selected by the destination selecting unit 107 is
equal to or below the number to be displayed obtained by the
number-to-be-displayed obtaining unit 105 (Step S1206F).
When the number of the selected labels is equal to or below
the number to be displayed, the flow advances to Step S1211
in FIG. 12 (Yes in Step S1206F). When the number of the
selected labels exceeds the number to be displayed, the flow
advances to Step S1207F (No in Step S1206). When the
number of the selected labels exceeds the number to be dis-
played, the first label selecting unit 108 A raises the rank of'a
higher-rank label to be selected by one rank. Initially, higher-
rank labels are parent labels of predicted destinations (Step
S1207F). The first label selecting unit 108A determines
whether a higher-rank label whose number of predicted des-
tinations indicated by the higher-rank label increases exists
among the higher-rank labels (Step S1208F). When the
higher-rank label exists, the flow advances to Step S1209F
(Yes in Step S1208). When the higher-rank label does not
exist, the flow returns to Step S1207F (No in Step S1208).
When the higher-rank label whose number of the destinations
indicated by the higher-rank label increases exists, the first
label selecting unit 108A selects, instead of a selected label,
the higher-rank label whose number of the destinations indi-
cated by the higher-rank label increases (Step S1209F). The
flow returns to Step S1206F. Steps following the above are the
same as the flow in the first embodiment.

(Label Selecting Unit in Third Modification)

In the above embodiment and the first and second modifi-
cations of the label selecting unit, the first label selecting unit
uniformly selects the parent label for the label which the
degree of detail can be lowered for. However, some of labels
benefit from lowering the degree of detail more than other
labels. Thus, instead of uniformly lowering the degree of
detail, the degree of detail may be lowered preferentially for
such labels.
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For instance, the greater a distance from a present location
to a destination is, the lower accuracy of the value of display
information may be and the wider a range of the value of the
display information may be. In other words, labels having a
low degree of detail may suffice. For example, in the case of
arrival times, when the label ““S town” displays an arrival time
“17:21 to 17:31”, a time difference in display information
“17:21 to 17:31” is 10 minutes (17:31-17:21). Here, when
the distance from the present location to the destination is
small, a required time to the destination is shortened. When it
is assumed that the distance from the present location to the
destination is small and the current timeis “17:20”, the arrival
time information “17:21 to 17:31” is not useful because the
time difference is too large. As stated above, the smaller the
distance from the present location to the destination is, the
less useful the information having the low accuracy of the
value of the display information is. On the other hand, the
greater the distance to the destination is, the longer the
required time is, and even information having a wide range of
arrival time becomes information useful to a user. For
instance, when it is assumed that a distance from a present
location to a destination is great and the current time is “16:
207, although a time difference in arrival time information
“17:21 to 17:31” for the label “S town” is 10 minutes, the
arrival time information is relatively useful because a
required time to the destination is large. As described above,
the greater the distance from the present location to the des-
tination is, the less a disadvantage of using the labels having
the low degree of detail is.

FIG. 23 is a block diagram showing a structure of a label
selecting unit 106 according to the present modification.

The label selecting unit 106 includes: a distance calculat-
ing unit 130 which calculates distances from the current posi-
tion of the mobile terminal obtained by the position obtaining
unit 114 to the destinations obtained by the destination
obtaining unit 103; the destination selecting unit 107 which
selects, in the label hierarchical structure accumulated in the
label accumulating unit 104, the labels of the destinations
obtained by the destination obtaining unit 103; and a first
label selecting unit 108G which selects, instead of selected
labels, labels for which a degree of detail is lowered until the
number of the labels becomes equal to or below a number to
bedisplayed. Hereinafter, each of the components will be first
described with reference to the drawings, and operations of
the present apparatus will be subsequently described. The
same numerals are given to the same components as the above
embodiment, and description of the components is not
repeated.

The distance calculating unit 130 calculates a distance
from the current position of the mobile terminal obtained by
the position obtaining unit 114 to each of the destinations
obtained by the destination obtaining unit 103. For example,
the distance calculating unit 130 calculates a linear distance
from the current position to the destination.

The first label selecting unit 108G selects, instead of cur-
rently selected labels, one or more higher-rank labels, only
when the number of labels of predicted destinations, which
are included in the selected labels, increases when the first
label selecting unit 108G selects, instead of the currently
selected labels, a higher-rank label for each label. Here, the
first label selecting unit 108G selects the higher-rank labels in
descending order of a distance to a destination indicated by a
label, the distance to the destination being calculated by the
distance calculating unit 130. When the number of the
selected labels becomes equal to or below the number to be
displayed while the first label selecting unit 108G is perform-
ing the selection in the order, the first label selecting unit
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108G suspends the higher-rank label selection. For example,
as shown in FIG. 24(a), it is assumed that the label accumu-
lating unit 104 has accumulated a hierarchical structure and
that the destination selecting unit 107 has selected six labels,
“Office”, “H convenience store”, “A center”, “S bookstore”,
“B restaurant”, and “C movie theater”. In addition, it is
assumed that distances from a present location to the desti-
nations are “5 km”, “4 km”, “11 km”, “12 km”, “21 km”, and
“20 km”, respectively, and that a number to be displayed,
which the number-to-be-displayed obtaining unit 105
obtained, is “4”. In this case, since the number of the selected
labels “6” exceeds the number to be displayed “4”, the first
label selecting unit 108G selects one or more parent labels of
the selected labels in descending order of a distance to a
destination indicated by a label. In an example shown in FIG.
24(a), among the labels, “Office” (5 km), “H convenience
store” (4 km), “A center” (11 km), “S bookstore” (12 km), “B
restaurant” (21 km), and “C movie theater” (20 km), a label
indicating a destination to which a distance is the longest is “B
restaurant” (21 km). Selecting “K town K heights”, a parent
of “B restaurant”, increases the number of the destinations
indicated by “K town K heights” because “K town K heights”
is a parent common to the selected labels, “B restaurant” and
“C movie theater”. Thus, as shown in FIG. 24(b), the first
label selecting unit 108G selects, instead of “B restaurant”
and “C movie theater”, “K town K heights”. Here, the first
label selecting unit 108G performs, in descending order of a
distance, the parent label selection on the remaining labels,
that is, the lowest-rank labels among the selected labels
because the number of the selected labels 5 exceeds the num-
ber to be displayed “4”. The remaining labels are “Office” (5
km), “H convenience store” (4 km), “A center” (11 km), and
“S bookstore” (12 km). Among these, a label indicating the
largest distance is “S bookstore” (12 km). Selecting “S town
S heights”, a parent of ““S bookstore”, increases the number of
the destinations indicated by “S town S heights” because “S
town S heights” is a parent common to the selected labels “S
bookstore” and “A center”. Thus, the first label selecting unit
108G selects, instead of “S bookstore” and “A center”, “S
town S heights”. Here, as shown in FIG. 25, the selected
labels are “Office”, “H convenience store”, “S town S
heights”, and “K town K heights”, and the number of the
selected labels is 4. The first label selecting unit 108G termi-
nates the label selection because the number of the selected
labels does not exceed the number to be displayed 4.

With this, a degree of detail can be lowered for destinations
in sequence, starting from a distant predicted destination for
which the accuracy of display information may be low.

Furthermore, when a distance to a destination changes,
reperforming the label selection changes the display content
of alabel as a distance between a vehicle and the destination
is increasingly getting smaller. To put it differently, a label
having a high degree of detail will be displayed.

Hereinafter, label selection operations (S1205) performed
by the label selecting unit 106 according to the present modi-
fication will be described with reference to FI1G. 26.

When the number-to-be-displayed obtaining unit 105
obtains the number of destination name labels to be displayed
(Step S1204 in FIG. 12), the distance calculating unit 130
calculates a distance from the current position of the mobile
terminal obtained by the position obtaining unit 114 to each
destination obtained by the destination obtaining unit 103
(Step S12041J). The destination selecting unit 107 selects, in
the label hierarchical structure accumulated in the label accu-
mulating unit 104, all of the destinations obtained by the
destination obtaining unit 103 (Step S12053). The first label
selecting unit 108G determines whether the number of the
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labels selected by the destination selecting unit 107 is equal to
or below the number to be displayed obtained by the number-
to-be-displayed obtaining unit 105 (Step S1206J). When the
number of the selected labels is equal to or below the number
to be displayed, the flow advances to Step S1211 in FIG. 12
(Yes in Step S1206). When the number of the selected labels
exceeds the number to be displayed, the flow advances to Step
S12073 (No in Step S1206J). When the number of the
selected labels exceeds the number to be displayed, the first
label selecting unit 108G raises the rank ofa higher-rank label
to be selected by one rank. The first label selecting unit 108G
initially makes the higher-rank label a parent label of one or
more predicted destinations (Step S1207J). The first label
selecting unit 108G determines whether a higher-rank label
whose number of predicted destinations indicated by the
higher-rank label increases exists among higher-rank labels
(Step S1208J). When the higher-rank label exists, the flow
advances to Step S1209J (Yes in Step S1208J). When the
higher-rank label does not exist, the flow returns to Step
S1207J (No in Step S1208J). When the higher-rank label
whose number of the predicted destinations indicated by the
higher-rank label increases exists, the first label selecting unit
108G selects, instead of a label indicating a destination to
which a distance is the largest, the higher-rank label (Step
S1209J), and the flow return to Step S12081J. Steps following
the above are the same as the flow in the first embodiment.

(Label Selecting Unit in Fourth Modification)

It is to be noted that name labels of predicted destinations
may be name labels registered by a user, such as “Home”
registered by the user, and may be name labels of destinations
to which a terminal automatically assigns names of facilities,
highly likely destinations determined based on the position of
a past destination, which the terminal retrieves from map
information. In particular, when the terminal automatically
assigns names to destinations, the terminal may fail in the
assignment, and the user may find it difficult to understand the
names. Stated differently, although the user went to “A con-
venience store” in the past, the terminal may mistake that the
user went to “B hotel”. In this case, although “A convenience
store” should be actually predicted as a predicted destination,
a destination name label “B hotel” is likely to be predicted. In
such a case, instead of using a facility name label “B hotel”,
when a place name label for which a degree of detail is
lowered is used, the user is highly likely to understand it.
Accordingly, a first label selecting unit may place priority on
one or more labels other than name labels registered by the
user in selecting a parent of the labels. In other words, labels
having low reliability of predicted destination names are pref-
erentially selected instead of labels having a low degree of
detail. This is particularly effective for a system where meth-
ods for naming labels of destinations are mixed such that label
names of destinations are registered by the user and the sys-
tem automatically assigns, as label names, names of facilities
and places closest to a position of a destination.

FIG. 27 is a block diagram showing a structure of a desti-
nation display apparatus according to the present modifica-
tion.

As shown in FIG. 27, the destination display apparatus
according to the present modification includes: alabel obtain-
ing unit 131K which obtains a label name for a position
inputted by a user and accumulates the label name in a label
accumulating unit 104K; a position obtaining unit 114 which
obtains a position of a present location of a mobile terminal;
a situation obtaining unit 100K which obtains a current situ-
ation of the mobile terminal; a history accumulating unit 101
which accumulates the current situation and a destination
history; a destination predicting unit 102 which predicts des-
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tinations; and a destination obtaining unit 103 which obtains
the predicted destinations. The destination display apparatus
further includes: a label accumulating unit 104K which accu-
mulates a name label in a hierarchical structure including
parent-child relationships between name labels, together with
a position area on a map indicated by the name label; a
number-to-be-displayed obtaining unit 105 which obtains the
number of name labels to be displayed on a mobile terminal;
a label selecting unit 106K which selects a label to be dis-
played; an information obtaining unit 111 which obtains
information from an external network medium 200; and a
display unit 113 which displays the selected label and the
obtained information. Moreover, the label selecting unit
106K includes a destination selecting unit 107 and a first label
selecting unit 108K.

Hereinafter, each of the components will be first described
with reference to the drawings, and operations of the present
apparatus will be subsequently described. The same numerals
are given to the same components as the above embodiment,
and description of the components is not repeated.

The situation obtaining unit 100K obtains the current situ-
ation of a mobile terminal using the current position of the
mobile terminal which is obtained by the position obtaining
unit 114. A situation indicates, for instance, a place (departure
place) from which the mobile terminal has departed in a
current movement. In the case of a vehicle, the departure
place is, for example, a place where an engine of the vehicle
is recently turned on. Furthermore, when the mobile terminal
arrives at a destination, the situation obtaining unit 100K
obtains a position and a name of the destination as the desti-
nation. A destination is, for instance, a place where the engine
is turned off. A destination name is a label name of a label
indicating a position closest to the position of a destination
among the lowest-layer labels accumulated by the label accu-
mulating unit 104K.

As shown in FIG. 28A, the label accumulating unit 104K
accumulates name data in a hierarchical structure including
parent-child relationships between name labels, together with
position area information on a map indicated by each label.
Moreover, the label accumulating unit 104K accumulates a
flag indicating whether or not a label name decider is the user
for each of the lowest-layer labels. For instance, as shown in
FIG. 28B, the label accumulating unit 104K accumulates, for
the lowest-layer label “Office”, information such as a label
name “Office”, a position area on a map “Latitude: 34.5.3. 6,
Longitude: 134. 4. 0. 97, and a label name decider “User”.
Furthermore, as shown in FIG. 28C, the label accumulating
unit 104K accumulates, for the lowest-layer label “H conve-
nience store”, information such as a label name “H conve-
nience store”, a position area on a map “Latitude: 34. 5. 30. 6,
Longitude: 134. 4. 20. 97, and a label name decider “Other
than user”. In addition, as shown in FIG. 28D, the label
accumulating unit 104K accumulates, for a non-lowest-layer
label ““S town H heights”, information such as a label name “S
town H heights” and a position area on a map “Latitude: 34.
5.2.0t034.5.40.0, Longitude: 134.4.0.0to 134.4.30.0”.
A descendant of “S town H heights” is the label “Office”
because the position area of “S town H heights” includes the
position area of “Office”. Here, “S town H heights” (parent)
and “Office” (child) are in the parent-child relationship.

The label obtaining unit 131K receives, from the user oper-
ating a touch panel or a remote controller for character button
input, an input of a name of a label for a position, and accu-
mulates the label in the label accumulating unit 104K. The
label is accumulated such that the label (child) forms a parent-
child relationship with a middle-layer label (parent) including
the position area indicated by the label. For example, when
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the user touches a position on a map on a screen as shown in
FIG. 29(a) and inputs a name of a label using a button as
shown in F1G. 29(5), the label obtaining unit 131K obtains the
position on the map and the label name. In this case, as shown
in FIG. 29(c), the label obtaining unit 131K obtains, for the
position “Latitude: 34. 5. 13. 6, Longitude: 134. 4. 10. 9, a
label name “Home” and a name decider “User”. When obtain-
ing the label “Home”, the label obtaining unit 131K searches
with which label, among middle-layer labels, the label
“Home” forms a parent-child relationship. The label “Home”
shown in FIG. 30(a) and indicating the position area “Lati-
tude: 34.5.13. 6, Longitude: 134.4.10. 9” includes a middle-
layer label “S town H heights” shown in FIG. 30(b) and
indicating a position area “Latitude: 34.5.2.01t034.5.40.0,
Longitude: 134. 4. 0. 0 to 134. 4. 30. 0”. Accordingly, as
shown in FIG. 30(c), the parent-child relationship is formed
between the label “Home” and the label “S town H heights”.
That is to say, “Home” is the child, and “S town H heights” is
the parent.

The first label selecting unit 108K selects, instead of cur-
rently selected labels, one or more higher-rank labels, only
when the number of labels of predicted destinations, which
are included in the selected labels, increases when the first
label selecting unit 108K selects, instead of the currently
selected labels, a higher-rank label for each label. Here, the
first label selecting unit 108K selects the higher-rank labels
for the lowest-layer labels in sequence, starting from a label
whose name decider is not “User”. When the number of the
selected labels becomes equal to or below the number to be
displayed, the first label selecting unit 108K suspends higher-
rank label selection. That is to say, the first label selecting unit
108K selects one or more parent labels for labels whose name
decider is “Other than the user”, and selects one or more
parent labels for labels whose name decider is “User” only
when the number to be displayed exceeds the number of the
selected labels even after the above selection.

For instance, as shown in FIG. 31(a), it is assumed that the
label accumulating unit 104K has accumulated a hierarchical
structure and that the destination selecting unit 107 has
selected four labels, “Office”, “Home”, “A center”, and “S
bookstore”. In addition, it is assumed that label name deciders
are “User”, “User”, “Other than user”, and “Other than user”,
respectively, and that a number to be displayed obtained by
the number-to-be-displayed obtaining unit 105 is “3”. In this
case, the first label selecting unit 108K selects a parent label
of'the selected labels in sequence, starting from a label whose
label name decider is other than the user, because the number
of'the selected labels 4 exceeds the number to be displayed 3.
In the case of FIG. 31(a), the selected labels whose name
decider is “Other than user” are “A center” and “S bookstore”.
A parent label is preferentially selected for these labels
because the names of the labels may be different from an
actual name. Selecting a label “S town S heights” increases
the number of the destinations indicated by the label because
the label is a parent common to “A center” and “S bookstore”.
Thus, as shown in FIG. 31(b), the first label selecting unit
108K selects, instead of “A center” and “S bookstore”, “S
town S heights”, the parent common to “A center” and “S
bookstore”. Here, the selected labels are “Office”, “Home”,
and “S town S heights”, and the number of the selected labels
is 3. The first label selecting unit 108K terminates the label
selection because the number of the selected labels does not
exceed the number to be displayed 3.

Accordingly, it becomes possible to preferentially display
the labels whose names are decided by the user and which the
user can easily understand from the names of the labels.
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Hereinafter, label selection operations (S1205) performed
by the label selecting unit 106K according to the present
modification will be described with reference to FIG. 32.

When the number-to-be-displayed obtaining unit 105
obtains the number of destination name labels to be displayed
(Step S1204 in FIG. 12), the destination selecting unit 107
selects, in the label hierarchical structure accumulated in the
label accumulating unit 104, all of the destinations obtained
by the destination obtaining unit 103 (Step S1205P). The first
label selecting unit 108K determines whether the number of
the labels selected by the destination selecting unit 107 is
equal to or below the number to be displayed obtained by the
number-to-be-displayed obtaining unit 105 (Step S1206P).
When the number of the selected labels is equal to or below
the number to be displayed, the flow advances to Step S1211
in FIG. 12 (Yes in Step S1206P). When the number of the
selected labels exceeds the number to be displayed, the flow
advances to Step S1207P (No in Step S1206P). When the
number of the selected labels exceeds the number to be dis-
played, the first label selecting unit 108K raises the rank of'a
higher-rank label to be selected by one rank. Initially, higher-
rank labels are parent labels of predicted destinations (Step
S1207F). The first label selecting unit 108K determines
whether a higher-rank label whose number of predicted des-
tinations indicated by the higher-rank label increases exists
among the higher-rank labels (Step S1208P). When the
higher-rank label exists, the flow advances to Step S1209P
(Yes in Step S1208P). When the higher-rank label does not
exist, the flow returns to Step S1207P (No in Step S1208P).
When the higher-rank label whose number of the destinations
indicated by the higher-rank label increases exists, the first
label selecting unit 108K determines, for the higher-rank
label whose number of the destinations indicated by the
higher-rank label increases, whether the lowest-layer desti-
nation label whose name decider is “Other than the user”
exists (Step S1209P). When the lowest-layer destination label
exists, the flow advances to Step S1211P (Yes in Step S1209).
When the lowest-layer destination label does not exist, the
flow advances to S1210P (No in Step S1209). When the
lowest-layer destination label whose name decider is “Other
than the user” does not exist, the first label selecting unit 108K
selects, instead of the selected labels, the higher-rank label
(Step S1210P), and the flow returns to Step S1206P. When the
lowest-layer destination label whose name decider is “Other
than the user” exists, the first label selecting unit 108K
selects, instead of the selected labels, the higher-rank label
whose number of the predicted destinations indicated by the
lowest-layer destination label increases, for the lowest-layer
destination label whose name decider is “Other than the user”
(Step S1211P). The first label selecting unit 108K determines
whether the number of the selected labels is equal to or below
the number to be displayed obtained by the number-to-be-
displayed obtaining unit 105 (Step S1212P). When the num-
ber of the selected labels is equal to or below the number to be
displayed, the flow advances to Step S1211 (Yes in Step
S1212P). When the number of the selected labels exceeds the
number to be displayed, the flow returns to Step S1208P (No
in Step S1212P). Steps following the above are the same as
the flow in the first embodiment.

(Label Selecting Unit in Fifth Modification)

It is to be noted that although a name label of a predicted
destination is displayed as a destination that is wrongly pre-
dicted, that is, a predicted destination, there is a tendency to
prefer a label having a low degree of detail for a destination
which the user does not actually head for. This is because
when a name label having a high degree of detail is displayed
for the destination which the user does not actually head for,
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a system appears to perform prediction with confidence,
thereby causing the user to feel discomfort. For example, it is
assumed that although a terminal has predicted a facility “K
city A hotel” as a predicted destination, the prediction is
wrong, and that the user is heading for a place other than “K
city A hotel”. When the terminal displays “K city A hotel”, a
system appears to predict a precise position with confidence.
As a result, when the prediction is wrong, the user feels
discomfort. However, when the terminal displays, instead of
“K city A hotel”, “K city”, a label having a lower degree of
detail, the user often interprets that displaying the label is not
strange as there is some possibility of going somewhere in “K
city”. For this reason, even when the prediction is wrong, the
user does not feel discomfort relatively. In other words, the
user does not feel discomfort when a label having a low
degree of detail such as “K city” is displayed for a destination
which the user rarely heads for but not when a specific name
label having a high degree of detail such as “K city A hotel”
is displayed for the destination. Thus, a first label selecting
unit may prioritize a destination having a low ranking in
prediction. More specifically, the first label selecting unit
selects, instead of selected labels, a parent label in ascending
order of a ranking in prediction of a predicted destination
indicated by a label. When the number of the selected labels
becomes equal to or below a number to be displayed, the first
label selecting unit suspends the parent label selection.
Accordingly, a label having a low degree of detail can be
selected in order of increasing accuracy in prediction of a
label, which is advantageous in selecting a label having a low
degree of detail. This is particularly effective for the user who
does not prefer that a name label of a predicted destination
which the user does not actually head for is displayed.

FIG. 33 is a block diagram showing a structure of a desti-
nation display apparatus according to the present modifica-
tion.

As shown in FIG. 33, the destination display apparatus
according to the present modification includes: a position
obtaining unit 114 which obtains a position of a present
location of a mobile terminal; a situation obtaining unit 100
which obtains a current situation of the mobile terminal; a
history accumulating unit 101 which accumulates the current
situation and a destination history; a destination predicting
unit 1302 which predicts destinations; and a destination
obtaining unit 1303 which obtains the predicted destinations.
The destination display apparatus further includes: a label
accumulating unit 104 which accumulates a name label in a
hierarchical structure including parent-child relationships
between name labels; a number-to-be-displayed obtaining
unit 105 which obtains the number of name labels to be
displayed on a mobile terminal; a label selecting unit 106G
which selects a label to be displayed; an information obtain-
ing unit 111 which obtains information from an external
network medium 200; and a display unit 113 which displays
the selected label and the obtained information. In addition,
the label selecting unit 106G includes a destination selecting
unit 107 and a first label selecting unit 108Q.

Hereinafter, each of the components will be first described
with reference to the drawings, and operations of the present
apparatus will be subsequently described. The same numerals
are given to the same components as the above embodiment,
and description of the components is not repeated.

The destination predicting unit 1302 predicts one or more
destinations from the current situation obtained by the situa-
tion obtaining unit 100 and the history accumulated by the
history accumulating unit 101, and outputs a position, a name
label, and ranking in prediction of each destination. For
example, all of the destinations each included in more than
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ten histories among histories having a current departure place
are predicted destinations. Here, a ranking in prediction is a
ranking of the number of the histories. A destination includ-
ing the largest number of histories has the first ranking in
prediction. To put it differently, a higher ranking in prediction
means that the user is highly likely to head for a predicted
destination and that prediction accuracy is high.

The destination obtaining unit 1303 obtains the destina-
tions predicted by the destination predicting unit 1302. More
specifically, the destination obtaining unit 1303 obtains the
position, the name label, and the ranking in prediction of each
of the predicted destinations.

The first label selecting unit 108Q selects, instead of cur-
rently selected labels, one or more higher-rank labels, only
when the number of labels of predicted destinations, which
are included in the selected labels, increases when the first
label selecting unit 108Q selects, instead of the currently
selected labels, a higher-rank label for each label. Here, the
higher-rank label is selected in ascending order of a ranking in
prediction of a destination indicated by a label. When the
number of the selected labels becomes equal to or below the
number to be displayed while the first label selecting unit
108Q is performing the selection in the order, the first label
selecting unit 108Q) suspends the higher-rank label selection.

Hereinafter, label selection operations (S1205) performed
by the label selecting unit 106G according to the present
modification will be described with reference to FIG. 34.

When the number-to-be-displayed obtaining unit 105
obtains the number of destination name labels (Step S1204 in
FIG. 12), the destination selecting unit 107 selects, in the
label hierarchical structure accumulated by the label accumu-
lating unit 104, all of the destinations obtained by the desti-
nation obtaining unit 1303 (Step S1205R). The first label
selecting unit 108Q determines whether the number of the
labels selected by the destination selecting unit 107 is equal to
or below the number to be displayed obtained by the number-
to-be-displayed obtaining unit 105 (Step S1206R ). When the
number of the selected labels is equal to or below the number
to be displayed, the flow advances to Step S1211 in FIG. 12
(Yes in step S1206R). When the number of the selected labels
exceeds the number to be displayed, the flow advances to Step
S1207R (No in Step S1206R). When the number of the
selected labels exceeds the number to be displayed, the first
label selecting unit 108Q raises the rank of a higher-rank label
to be selected by one rank. Initially, higher-rank labels are
parent labels of predicted destinations (Step S1207R). The
first label selecting unit 108Q determines whether a higher-
rank label whose number of predicted destinations indicated
by the higher-rank label increases exists among the higher-
rank labels (Step S1208R). When the higher-rank exists, the
flow advances to Step S1209R (Yes in Step S1208R). When
the higher-rank label does not exist, the flow returns to Step
S1207R (No in Step S1208R). When the higher-rank label
whose number of the predicted destinations indicated by the
higher-rank label increases exists, the first label selecting unit
108Q selects, instead of a label indicating a destination hav-
ing the lowest ranking in prediction, the higher-rank label
whose number of the predicted destinations indicated by the
higher-rank label increases, among the higher-rank labels
(Step S1209R), and the flow returns to Step S1208R. Steps
following the above are the same as the flow in the first
embodiment.

It is to be noted that display operations performed by the
display unit 113 are not limited to the above embodiment. For
instance, there is a case where the number of characters
indicating information to be displayed on a screen is limited.
Here, the fewer number of characters indicating information
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to be displayed with a label is desirable. Although the display
unit 113 displays the minimum value and the maximum value
of the information regarding each of the predicted destina-
tions indicated by the corresponding one of the labels in the
above embodiment, the display unit 113 may display only an
average value of the information regarding the predicted des-
tination indicated by the label. This decreases the number of
the characters to be displayed on the screen.

For example, it is assumed that the label selecting unit 106
has selected three labels, “S town”, “B restaurant”, and “T
store”, and that the second information calculating unit 112
has obtained: an arrival time “17:21” at a predicted destina-
tion “Office™; an arrival time “17:25” at a predicted destina-
tion “H convenience store”; an arrival time “17:31” at a pre-
dicted destination “A center”; an arrival time “17:52” at a
predicted destination “B restaurant” indicated by the label “B
restaurant”; and an arrival time “18:10” at a predicted desti-
nation “T store” indicated by the label T store”, the predicted
destination labels “Office”, “H convenience store”, and “A
center” being indicated by the label “S town”. Here, an aver-
age value of the arrival times at the predicted destinations
included by the label “S town” is an average value “17:26”
(=(17:21+17:25+17:31/3 and rounding toward the last digit)
of“17:21” (Office), “17:25” (H convenience store), and “17:
31” (A center). Thus, the arrival time of the label “S town™ is
“17:26”. The arrival time of the label “B restaurant” is “17:
527, and the arrival time of the label “T store” is “18:10”. The
calculation of an average value is particularly effective when
differences between information of each destination indi-
cated by the corresponding one of the labels.

Moreover, instead of calculating an average value as infor-
mation regarding a label, only information regarding a desti-
nation having the highest ranking in prediction among desti-
nations indicated by labels may be calculated as information
regarding a label. This reduces the number of the characters to
be displayed on the screen.

For instance, it is assumed that the label selecting unit 106
has selected three labels, “S town”, “B restaurant”, and “T
store”, and that the second information calculating unit 112
has obtained: an arrival time “17:21” at a predicted destina-
tion “Office” (First ranking in prediction); an arrival time
“17:25” at a predicted destination “H convenience store”
(Second ranking in prediction); an arrival time “17:31” at a
predicted destination “A center” (Third ranking in predic-
tion); an arrival time “17:52” at a predicted destination “B
restaurant” (Fourth ranking in prediction) indicated by the
label “B restaurant”; and an arrival time “18:10” ata predicted
destination “T store” (Fifth ranking in prediction) indicated
by the label “T store”, the predicted destination labels
“Office”, “H convenience store”, and “A center” being indi-
cated by the label “S town”. Here, among the predicted des-
tinations indicated by the label “S town”, a destination having
the highest ranking in prediction is “Office” (First ranking in
prediction), and the arrival time of the label “Office” is “17:
21”. Thus, the arrival time of the label “S town” is “17:21”".
The arrival time of the label “B restaurant™ is “17:52”, and the
arrival time of the label “T store” is “18:10”. The calculation
of'an average value is particularly effective when differences
between information of each destination indicated by the
corresponding one of the labels.

Furthermore, although the destination predicting unit 102
predicts the destinations from the current situation and the
histories in the above embodiment, the destination obtaining
unit 103 may receive destinations predicted with other com-
mon destination prediction methods. For example, destina-
tions on the current traveling route of the mobile terminal may
be predicted.
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In addition, the destination predicting unit 102 may pre-
dict, as destinations, all of the landmarks within a predeter-
mined range from a present location.

Moreover, the destination obtaining unit 103 may obtain
destinations other than destinations predicted by a terminal.
For instance, the user selects and inputs destination candi-
dates on a menu screen of the terminal, and the destination
obtaining unit 103 may obtain the destination candidates that
the user selected and inputted. This allows information
regarding all of the destinations to be displayed even when the
user inputs, as destination candidates, destinations in number
equal to or above the number to be displayed on the screen.

Furthermore, the display unit 113 displays the labels and
the information regarding the labels on the same screen in the
above embodiment, the present invention is not limited to
this. For example, when the user selects a label and deter-
mines a predicted destination indicated by the label, informa-
tion regarding the predicted destination may be presented. To
put it differently, the user may set a destination with a label
which indicates displayed predicted destinations and for
which a degree of detail is changed. For instance, as shown in
FIG. 9, it is assumed that the label accumulating unit 104 has
accumulated the hierarchical structure, that the destination
obtaining unit 103 has obtained five predicted destinations,
“Office”, “H convenience store”, “A center”, “B restaurant”,
and “T store”, and that the label selecting unit 106 has
selected three labels, “S town”, “B restaurant”, and *“T store”.
Here, the display unit 113 first displays a destination setting
button as shown in FIG. 35(a), and displays the labels
selected by the label selecting unit 106, “S town”, “B restau-
rant”, and “T store” as shown in FIG. 35(5), when the user
selects the destination setting button by pressing or the like.
The user sets a destination based on the displayed labels.
When the user selects a predicted destination label in the
lowest layer of the hierarchical structure such as “B restau-
rant”, the terminal performs destination setting to “B restau-
rant” and presents route information regarding the destina-
tion. When the user selects a label other than the predicted
destination labels such as “S town”, the terminal selects, in
the same manner, descendant predicted destination labels of
“S town” according to a number to be displayed. In the above
example, the descendant predicted destination labels of “S
town” are the three labels, “Office”, “H convenience store”,
and “A center”, and instead of using labels having a low
degree of detail as shown in FIG. 35(c), “Office”, “H conve-
nience store”, “A center” are directly displayed because the
number of the labels is equal to or below the number to be
displayed 3. When the user selects, for example, “Office”,
“Office” is set as the destination because “Office” is the
predicted destination label, and a recommended route to and
arrival time information of “Office” are displayed as shown in
FIG. 36. This facilitates the destination setting and allows the
presentation of information regarding the destination even
when the number of destinations to be displayed is limited
due to the specifications of the screen.

In addition, although the label accumulating unit 104 accu-
mulates, as the labels other than the lowest-layer labels, the
place name labels based on the addresses in the above
embodiment, the label accumulating unit 104 may accumu-
late labels other than the place name labels. For instance, as
shown in FIG. 37, the label accumulating unit 104 accumu-
lates a hierarchical structure including parent-child relation-
ships between name labels including not only place names but
also facility names and shopping street names. For example,
as shown in FIG. 37, when “V shopping center” includes “Z
bookstore”, “Y supermarket”, and “X shoe shop”, “V shop-
ping center” (parent) has a parent-child relationship with “Z
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bookstore” (child), “Y supermarket” (child), and “X shoe
shop” (child). In addition, when “W station” includes
entrances and exits such as “W station north exit” and “W
station south exit”, “W station” (parent) has a parent-child
relationship with “W station north exit” (child) and “W sta-
tion south exit” (child). This allows displaying labels which
are more suitable to a situation and the user can easily under-
stand.

Moreover, although the label accumulating unit accumu-
lates the label hierarchical structure in the above embodi-
ment, the label obtaining unit which obtains the label hierar-
chical structure can substitute for the label accumulating unit.
For instance, the label obtaining unit obtains a label hierar-
chical structure from the name labels (addresses) of destina-
tions obtained by the destination obtaining unit.

More specifically, the label obtaining unit divides the
names of the name labels (addresses) at immediately after
letters included in the names, “prefecture”, “ward”, “city”,
“town”, “village”, “district”, “block”, and “house number”,
and obtains a hierarchical structure in which parent labels are
the left portions of the names of the name labels (portions
common to the name labels) and child labels are the right
portions (portions not common to the name labels). In addi-
tion, the label obtaining unit divides the names of the name
labels at before numerals so that place names are extracted.
For example, as shown in FIG. 38(a), it is assumed that the
label obtaining unit has obtained, as destinations, name
labels, “K prefecture S town H heights First district”, “K
prefecture S town H heights Third district”, “K prefecture S
town S heights Third district”, “K prefecture K town K
heights First district”, and “N prefecture N city U Second
district”. When the label obtaining unit divides the obtained
name labels with “prefecture”, “ward”, “city”, “town”, “vil-
lage”, “district”, “block”, “house number”, and so on, the
label obtaining unit divides “K prefecture S town H heights
First district” into “K prefecture”, “K prefecture S town”, “K
prefecture S town H heights™, and “K prefecture S town H
heights First district”, and obtains a hierarchical structure
including parent-child relationships in that order as shown in
FIG. 38(b). In the same manner, as shown in FIG. 38(c)(d)(e)
(), the label obtaining unit extracts parent-child relation-
ships. Next, the label obtaining unit combines hierarchical
structures based on the left portions common to and the right
portions not common to the name labels. For instance, the
label obtaining unit combines hierarchical structures because
“K prefecture S town H heights” is the common left portion
and “First district” and “Third district” are the right portions
that are not common in FIG. 38(5)(c). In other words, as
shown in FIG. 38(a), the label obtaining unit forms a parent-
child relationship in which “K prefecture”, “K prefecture S
town”, and “K prefecture S town H heights” are common
parents and “K prefecture S town H heights First district” and
“K prefecture S town H heights Third district” each are a
child. Likewise, the label obtaining unit obtains a hierarchical
structure shown in FIG. 38(%) by combining hierarchical
structures of other labels based on the left portions common to
and the right portions not common to the other labels.

Second Embodiment

The label selecting unit 106 selects labels to be displayed
from all of the labels accumulated by the label accumulating
unit 104 in the first embodiment. However, using a label
having a too low degree of detail widens a map area indicated
by the label depending on information to be displayed by the
display unit. For this reason, there is a case where the accu-
racy of display information is too low and the information is
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not useful for the user. The low accuracy of the display infor-
mation means that the range of a value of the display infor-
mation is wide. In addition, the low accuracy of the display
information means that a difference between the minimum
value and the maximum value of information regarding a
label widens. For example, when an arrival time at a destina-
tion is displayed, there is a case where using a label having an
excessively low degree of detail such as “Hokkaido” causes
the accuracy of the arrival time to be too low. For instance,
displaying an arrival time “12:00 to 24:00” at a destination
“Hokkaido” is not useful for the user. Consequently, infor-
mation regarding each of predicted destinations may be cal-
culated, and a label indicating destinations having dissimilar
information may be deleted from the selected labels. For
example, when display information is an arrival time and
when a difference between arrival times at destinations indi-
cated by a label is large, the label is not selected. This prevents
a decrease in the number of pieces of useful information to be
displayed, the decrease being caused by presenting to the user
information that has a too low degree of detail and is not
useful.

The following will describe a technique according to the
second embodiment.

FIG. 39 is a block diagram showing a structure of a desti-
nation display apparatus according to the present embodi-
ment. The same numerals are given to the same components
as the first embodiment, and description of the components is
notrepeated. Hereinafter, each of the components will be first
described with reference to the drawings, and operations of
the present apparatus will be subsequently described.

The destination display apparatus is an apparatus for pre-
dicting destinations of a mobile terminal and displaying the
predicted destinations, and, as shown in FIG. 39, includes: a
position obtaining unit 114; a situation obtaining unit 100; a
history accumulating unit 101; a destination predicting unit
1302; a destination obtaining unit 1303; a map accumulating
unit 1315; a route calculating unit 1316; a first information
calculating unit 1317; a time calculating unit 1318; a avail-
ability determining unit 1319; a time determining unit 1320;
a label accumulating unit 104; a number-to-be-displayed
obtaining unit 105; a label selecting unit 1306; a information
obtaining unit 1311; and a display unit 113.

The map accumulating unit 1315 accumulates road infor-
mation such as road links, node positions, and connection
nodes as shown in FIGS. 40A and 40B. For instance, in the
case of FIG. 40A, a node ID “001” indicates that a node
position of the node ID “001” is at longitude “134. 3. 0. 9” and
latitude “34. 6. 3. 67, and is connected to node IDs “002”,
“0037, 004, and ““005”. In addition, in the case of F1G. 40B,
a link ID “001” indicates a link connecting an initial node ID
“001” and an end node ID “002”.

The route calculating unit 1316 calculates, with the Dijk-
stra method and the like, each of routes from a current posi-
tion of a mobile terminal obtained by the position obtaining
unit 114 to a corresponding one of destinations obtained by
the destination obtaining unit 1303, using the road informa-
tion accumulated by the map accumulating unit 1315. For
example, the route calculating unit 1316 calculates a series of
link IDs such as “001 to 005

The information obtaining unit 1311 obtains information
from an external network medium 200 such as the VICS. The
information is traffic information such as a required time, an
arrival time, traffic jam information, and construction infor-
mation, or commercial information such as information intro-
ducing a destination facility.

The first information calculating unit 1317 calculates
information regarding each destination obtained by the des-
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tination obtaining unit 1303, using the information obtained
by the information obtaining unit 1311. In particular, the first
information calculating unit 1317 calculates the information
from the route to the destination calculated by the route cal-
culatingunit 1316. The first information calculating unit 1317
includes the time calculating unit 1318.

The time calculating unit 1318 calculates arrival time
information from the information obtained by the informa-
tion obtaining unit 1311 and the route to the predicted desti-
nation obtained by the route calculating unit 1316. For
example, the time calculating unit 1318 calculates an arrival
time “16:48” for a predicted destination “D store”, an arrival
time “16:45” for “T convenience store”, an arrival time “16:
50” for a predicted destination “M supermarket”, an arrival
time “17:20” for a predicted destination “S electric appliance
store”, and an arrival time “17:45” for a predicted destination
“B electric appliance store”.

The availability determining unit 1319 determines whether
or not labels accumulated by the label accumulating unit 104
are available for label selection, using the information regard-
ing each predicted destination calculated by the first informa-
tion calculating unit 1317. More specifically, the availability
determining unit 1319 determines that a label is unavailable
when descendants of the label include predicted destinations
and a difference between pieces of information each regard-
ing the predicted destination is large. In a case other than the
above, the availability determining unit 1319 determines that
the label is available. The availability determining unit 1319
includes the time determining unit 1320.

The following will describe the time determining unit 1320
that is one example of the availability determining unit 1319.
The time determining unit 1320 determines whether or not
the labels accumulated by the label accumulating unit 104 are
available for the label selection, using the arrival time at each
predicted destination calculated by the time calculating unit
1318. More specifically, the time determining unit 1320
determines that a label is unavailable when descendants of the
label include predicted destinations and a difference between
the arrival times at the predicted destinations is greater than a
predetermined value. In a case other than the above, the time
determining unit 1320 determines that the label is available.
For instance, as shown in FIG. 41A, it is assumed that the
label accumulating unit 104 has accumulated a label hierar-
chical structure, that the destination obtaining unit 1303 has
obtained the following predicted destinations, “D store”, “T
convenience store”, “M supermarket”, “S electric appliance
store”, and “B electric appliance store”, and that respective
arrival times at a corresponding one of the predicted destina-
tions are “16:48”, “16:45”, <“16:50”, “17:20”, and “17:45”.
The time determining unit 1320 determines availability for
each predicted label accumulated in the hierarchical struc-
ture. Labels whose descendants do not indicate predicted
destinations are omitted from the figure because the labels are
obviously available. In addition, the lowest-layer labels are
obviously available. A predetermined value is, for example,
predetermined as 15 minutes, and it is assumed that present-
ing information is not useful due to excessively low accuracy
when a difference between arrival times exceeds 15 minutes.
For example, as shown in FIG. 41B, in the case of a label “M
city”, predicted destinations indicated by the descendants of
the label are “D store” (the arrival time “16:48”) and “T
convenience store” (the arrival time “16:45”). Thus, the maxi-
mum difference between the arrival times for the label “M
city”is 3 minutes (“16:48” (D store)-"“16:45" (T convenience
store)). The label “M city” is available because the difference
is below 15 minutes. Furthermore, as for a label “O city N
ward”, predicted destinations indicated by the descendants of
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the label are “S electric appliance store” (the arrival time
“17:20”) and “B electric appliance store” (the arrival time
“17:45”). Thus, the maximum difference between the arrival
times for the label “O city N ward” is 25 minutes (“17:45” (B
electric appliance store)-“17:20” (S electric appliance
store)). The label “O city N ward” is unavailable because the
difference is above 15 minutes. In addition, the parent label of
a label determined as unavailable is inevitably unavailable.

The label selecting unit 1306 selects, in the label hierarchi-
cal structure accumulated by the label accumulating unit 104,
labels in number equal to or below the number to be displayed
obtained by the number-to-be-displayed obtaining unit 105,
from among labels determined as available by the availability
determining unit 1319, using the predicted destinations
obtained by the destination obtaining unit 1303 and ranking
in prediction for each predicted destination. The label select-
ing unit 1306 selects, in the hierarchical structure, labels in
descending order of the ranking in prediction so that the
selected labels or the descendants of the selected labels
include the largest number of the predicted destinations. In
addition, the label selecting unit 1306 performs the selection,
starting from lower-rank labels having a high degree of detail,
as much as possible.

Further, the label selecting unit 1306 will be described in
detail. Although the label selecting unit 1306 is basically the
same as the label selecting unit of the first embodiment, the
label selecting unit 1306 differs in not selecting labels deter-
mined as unavailable by the availability determining unit
1319.

FIG. 42 is a block diagram showing the structure of the
label selecting unit 1306 according to the present embodi-
ment.

The label selecting unit 1306 includes: a destination select-
ing unit 1307 which selects, in the label hierarchical structure
accumulated by the label accumulating unit 104, the labels of
the destinations obtained by the destination obtaining unit
1303; a first label selecting unit 1308 which selects, instead of
the selected labels, labels for which a degree of detail is
lowered until the number of the selected labels becomes equal
to or below the number to be displayed, from among the labels
determined as available by the availability determining unit
1319; and a second label selecting unit 109 which selects,
instead of the selected labels, labels for which a degree of
detail is raised. The components of the label selecting unit of
the first embodiment are not described in detail again.

The destination selecting unit 1307 selects, in the hierar-
chical structure accumulated by the label accumulating unit
104, one or more destinations obtained by the destination
obtaining unit 1303. In particular, in the case of determining
label availability, labels to be displayed are limited. For this
reason, there is often a case where labels indicating all of the
predicted destinations cannot be selected. Accordingly, the
destination selecting unit 1307 initially selects all of the pre-
dicted destinations, and when the number of the labels does
not become equal to or below the number to be displayed even
though the first label selecting unit 1308 has lowered a degree
of detail for the labels, the destination selecting unit 1307
deselects the selected predicted destinations one by one, start-
ing from a destination having the lowest ranking in predic-
tion.

For instance, as shown in FIG. 43A, when five predicted
destinations, “D store” (first ranking in prediction), “M super-
market” (second ranking in prediction), ‘S electric appliance
store” (third ranking in prediction), “T convenience store”
(fourth ranking in prediction), and “B electric appliance
store” (fifth ranking in prediction), are obtained, name labels,
“D store” (first ranking in prediction), “M supermarket” (sec-
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ond ranking in prediction), “S electric appliance store” (third
ranking in prediction), “T convenience store” (fourth ranking
in prediction), and “B electric appliance store” (fifth ranking
in prediction), which are in the lowest-layer of the hierarchi-
cal structure, are selected. When the number of the selected
labels does not become equal to or below a number to be
displayed even though the first label selecting unit 1308 has
lowered a degree of detail for the selected labels, as shown in
FIG. 43B, “B electric appliance store” (fifth ranking in pre-
diction) having the lowest ranking in prediction is deselected,
and “D store” (first ranking in prediction), “M supermarket”
(second ranking in prediction), “S electric appliance store”
(third ranking in prediction), and “T convenience store”
(fourth ranking in prediction) are selected. Even so, when the
number of the selected labels does not become equal to or
below the number to be displayed, as shown in FIG. 43C, “D
store” (first ranking in prediction), “M supermarket” (second
ranking in prediction), and “S electric appliance store” (third
ranking in prediction) are selected. This is repeated until the
number of the selected labels after the degree of detail is
lowered becomes equal to or below the number to be dis-
played.

The first label selecting unit 1308 lowers, in the hierarchi-
cal structure accumulated by the label accumulating unit 104,
the degree of detail for the labels selected by the destination
selecting unit 1307 until the number of the selected labels
becomes equal to or below the number to be displayed. In the
case of lowering the degree of detail, only labels determined
as available by the availability determining unit 1319 are
used. When the number of the selected labels does not
become equal to or below the number to be displayed even
though the degree of detail has been lowered for the labels, the
degree of detail is lowered again after the destination select-
ing unit 1307 changes the selected labels. More specifically, a
parent label of each of labels, which are selected from among
the labels determined as available by the availability deter-
mining unit 1319 and which are in the hierarchical structure
accumulated by the label accumulating unit 104, is repeatedly
selected until the number of the selected labels becomes equal
to or below the number to be displayed. The degree of detail
is not lowered for labels for which a parent label cannot be
selected. When the number of the selected labels exceeds the
number to be displayed and the parent label cannot be
selected for any label, the destination selecting unit 1307
changes the selected labels. For example, as shown in FIG.
44, it is assumed that the label availability has been deter-
mined and that the destination selecting unit 1307 has
selected five labels, “D store”, “T convenience store”, “M
supermarket”, “S electric appliance store”, and “B electric
appliance store”. Assuming that a number to be displayed
obtained by the number-to-be-displayed obtaining unit 105 is
3, the first label selecting unit 1308 selects a parent label of
each of the selected labels because the number of the selected
labels 5 exceeds the number to be displayed 3. In the case of
FIG. 44, as shown in FIG. 45, the first label selecting unit
1308 selects four labels, “M city T which is a parent common
to “D store” and “T convenience store”, “O city A ward S”
which is a parent of “M supermarket”, “O city N ward NI”
which is a parent of ‘S electric appliance store”, and “O city
N ward NA” which is a parent of “B electric appliance store”.
Further, as shown in F1G. 46, the first label selecting unit 1308
selects four labels, “M city” which is a parent of “M city T”,
“O city A ward” which is a parent of “O city A ward S”, “O
city N ward NI”, and “O city N ward NA”. “O city N ward”,
a parent “O city N ward NI”” and “O city N ward NA”, is not
selected because “O city N ward” has been determined as
unavailable. Although the number of the selected labels
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exceeds the number to be displayed, the number of the des-
tinations selected by the destination selecting unit 1307 is
reduced because a parent cannot be further selected for any
label. In the example shown in FIGS. 44, 45, and 46, as shown
in FIG. 47, three labels, “M city T which is the parent
common to “D store” and “T convenience store”, “O city A
ward S” which is the parent of “M supermarket”, and “O city
N ward NI” which is the parent of “‘S electric appliance store”,
are finally selected.

Hereinafter, operations of the destination display apparatus
according to the second embodiment will be described with
reference to the flow chart of FIG. 48.

The situation obtaining unit 100 obtains a current situation
of'a mobile terminal (Step S1201). The destination predicting
unit 1302 predicts destinations based on the current situation
obtained by the situation obtaining unit 100 and histories
accumulated by the history accumulating unit 101, and out-
puts positions, name labels, and rankings in prediction of the
destinations (Step S2202). The destination obtaining unit
1303 obtains the destinations predicted by the destination
predicting unit 1302. More specifically, the destination
obtaining unit 1303 obtains the position, the name label, and
the ranking in prediction of each predicted destination. The
position obtaining unit 114 obtains the position of a present
location of the mobile terminal mainly through a GPS
antenna, an IC tag, communication with a base station, or
image recognition (Step S2204). The route calculating unit
1316 calculates each of routes from the current position of the
mobile terminal obtained by the position obtaining unit 114 to
a corresponding one of destinations obtained by the destina-
tion obtaining unit 1303, using the road information accumu-
lated by the map accumulating unit 1315 (Step S2205). The
information obtaining unit 1311 obtains, from the external
network medium 200 such as the VICS, traffic information
such a required time, traffic jam information, and construc-
tion information on a road, and commercial information (Step
S1210). The time calculating unit 1318 calculates arrival time
information from the information obtained by the informa-
tion obtaining unit 1311 and the route to the predicted desti-
nation obtained by the route calculating unit 1316 (Step
S2207). The number-to-be-displayed obtaining unit 105
obtains the number of destination name labels that the display
unit 113 displays on a screen of a mobile terminal (Step
S1204). The time determining unit 1320 determines whether
or not the labels accumulated by the label accumulating unit
104 are available for the label selection, using the arrival time
at each predicted destination calculated by the time calculat-
ing unit 1318 (Step S2209). The label selecting unit 1306
selects, in the label hierarchical structure accumulated by the
label accumulating unit 104, labels in number equal to or
below the number to be displayed obtained by the number-
to-be-displayed obtaining unit 105, from among labels deter-
mined as available by the availability determining unit 1319,
using the predicted destinations obtained by the destination
obtaining unit 1303 and the ranking in prediction for each
predicted destination (Step S1210). The display unit 113 dis-
plays the information obtained by the information obtaining
unit 1311 together with the names of the labels selected by the
label selecting unit 1306 (Step S1212). The destination dis-
play apparatus determines whether the processing is termi-
nated (Step S1213), and ends the flow when it is determined
that the processing is terminated (Yes in Step S1213). The
flow returns to Step S1201 when it is determined that the
processing is not terminated (No in Step S1213).

The following will describe label selection operations
(S2210) performed by the label selecting unit 106 in detail
with reference to FIG. 49.
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When the number-to-be-displayed obtaining unit 105
obtains the number of destination name labels (Step S1204 in
FIG. 48), the destination selecting unit 1307 selects, in a
hierarchical structure accumulated by the label accumulating
unit 104, all of the destinations obtained by the destination
obtaining unit 1303 (Step S2210A). The first label selecting
unit 1308 determines whether the number of the labels
selected by the destination selecting unit 1307 is equal to or
below the number to be displayed obtained by the number-
to-be-displayed obtaining unit 105 (Step S2211). When the
number of the selected labels is equal to or below the number
to be displayed, the flow advances to Step S1208 (Yes in Step
S2211). When the number of the selected labels exceeds the
number to be displayed, the flow advances to Step S2212 (No
in Step S2211). The first label selecting unit 1308 determines
whether a label whose parent label is determined as available
exists among the selected labels (Step S2212). When the label
exists, the flow advances to Step S2213 (Yes in Step S2212).

When the label does not exist, the flow advances to Step
S2214 (No in Step S2212). When the label whose parent label
is determined as available exists among the selected labels,
the first label selecting unit 1308 selects parent labels for all of
the labels whose parent labels are determined as available
among the selected labels (Step S2213), and the flow returns
to Step S2211. When the label whose parent label is deter-
mined as available does not exists among the selected labels,
the destination selecting unit 1307 selects, from the selected
predicted destination labels, a predicted destination label
except a predicted destination having the lowest ranking in
prediction (Step S2214), and the flow returns to Step S2211.
When the number of the selected labels is equal to or below
the number to be displayed, the second label selecting unit
109 determines whether a selected label including a child
label whose number of predicted destinations does not
decrease exists (Step S1208). When the selected label exists,
the flow advances to Step S1209 (Yes in Step S1208). When
the selected label does not exist, the flow advances to Step
S1212 in FIG. 48 (No in Step S1208). When the selected label
including the child label whose number of the predicted des-
tinations does not decrease exists, the second label selecting
unit 109 selects, instead of the selected label, the child label
whose number ofthe predicted destinations does not decrease
and which is included in the selected label (Step S1209), and
the flow returns to Step S1208.

Consequently, the information regarding all of the pre-
dicted destinations can be presented even when the number of
the destination name labels to be displayed is limited. In
addition, this prevents a decrease in the number of pieces of
useful information to be displayed, the decrease being caused
by presenting to the user information that has a too low degree
of detail and is not useful.

It is to be noted that instead of calculating information
regarding labels directly from the information obtained by the
information obtaining unit 1311 and displaying the calculated
information, the display unit 113 may calculate information
regarding the labels selected by the label selecting unit 1306,
using information regarding each of the predicted destina-
tions, which is calculated by the first information calculating
unit 1317, and display the calculated information. The struc-
tural example of the display unit 113 will be described. The
display unit 113 includes: a second information calculating
unit 112 which combines pieces of information each regard-
ing a destination indicated by a corresponding one of the
labels, which is calculated by the first information calculating
unit 1317, and calculates information regarding each of labels
selected by the label selecting unit 106; and an information
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display unit 132 which displays the information regarding the
label together with a label name of the label.

The second information calculating unit 112 calculates the
information regarding each label selected by the label select-
ing unit 106, using the information regarding each predicted
destination which is calculated by the first information cal-
culating unit 1317. For instance, as shown in FIG. 50, when
the label selecting unit 1306 selects three labels, “M city T”,
“M supermarket”, and “S electric appliance store”, the sec-
ond information calculating unit 112 calculates the arrival
time at “M city T”, the parent of “D store” and “T convenience
store”, as “16:45 to 16:48”, based on information calculated
by the first information calculating unit 1317, that is, the
arrival time at “D store” “16:48” and the arrival time at “T
convenience store” “16:45”. In addition, the arrival time at
“M supermarket” is “16:50”, and the arrival time at “S electric
appliance store” is “17:20.

The information display unit 132 displays, together with
each name of a corresponding one of the labels selected by the
label selecting unit 106, the information regarding each label,
the information being obtained by the second information
calculating unit 112.

Moreover, the time determining unit 1320 uses a fixed
value as a threshold value for determining the label availabil-
ity in the second embodiment. The smaller a difference
between an arrival time and a current time is, that is, the
shorter a required time is, information in which the range of
the arrival time is wide is not useful for the user. Conversely,
the longer the required time is, even information in which the
range of the arrival time is wide is useful for the user. Accord-
ingly, the longer a required time to a predicted destination is,
the larger a threshold value may be.

FIG. 51 is a block diagram showing the structure of the
time determining unit 1320 according to the second embodi-
ment.

The time determining unit 1320 includes: a required time
calculating unit 1340 which calculates a required time from a
present location to a predicted destination; a threshold value
accumulating unit 1341 which accumulates a threshold value
rule; a determining unit 1343 which determines label avail-
ability based on the required time, the threshold value rule,
and a difference between arrival times at predicted destina-
tions. Hereinafter, each of the components will be first
described with reference to the drawings, and operations of
the present apparatus will be subsequently described. It is to
be noted that the same numerals are given to the same com-
ponents as the second embodiment, and description of the
components is not repeated.

The required time calculating unit 1340 calculates, from
information obtained by the information obtaining unit 1311
and each route to the corresponding one of the predicted
destinations obtained by the route calculating unit 1316, a
required time from a present location to each predicted des-
tination. It is to be noted that a difference between the arrival
times at the predicted destinations and a current time may be
arequired time, the arrival times being calculated by the time
calculating unit 1318.

The threshold value accumulating unit 1341 accumulates a
threshold value rule defined by associations between required
times and threshold values. In an example shown in FIG. 52,
athreshold value is 1 minute for a required time ranging from
0 to less than 10 minutes. In addition, a threshold value is 5
minutes for a required time ranging from 10 to less than 30
minutes. A rule is specified such that the larger a required time
is, the larger a threshold value is.

The determining unit 1343 determines, for a label accumu-
lated by the label accumulating unit 104, a threshold value
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using required times for predicted destinations included by
descendants of the label and the threshold value rule accumu-
lated by the threshold value accumulating unit 1341, and
determines label availability based on the threshold value and
a difference between the required times for the predicted
destinations. For example, in the case of FIG. 53A, a label “B
city” includes, as descendants, a predicted destination “H
store” (required time 70 minutes and arrival time 18:10) and
a predicted destination “I convenience store” (required time
82 minutes and arrival time 18:22). Here, the determining unit
1343 determines availability of the label “B city”. The
required time to one of the predicted destinations included by
“B city” is either 70 minutes (H store) or 82 minutes (I
convenience store). Among the required times, the shorter
required time 70 minutes is used. Assuming that a threshold
value rule as shown in FIG. 52 is accumulated, a threshold
value is 15 minutes because the required time 70 minutes is
above 60 minutes. The determining unit 1343 determines that
the label “B city” is available because a time difference
between the predicted destinations included by the label “B
city” is 12 minutes (18:22-18:10) and is below the threshold
value 15 minutes. On the other hand, in the case of FIG. 53B,
a label “C city” includes, as descendants, a predicted desti-
nation “J bookstore” (required time 20 minutes and arrival
time 17:20) and a predicted destination “K supermarket”
(required time 32 minutes and arrival time 17:32). Here, the
determining unit 1343 determines availability of the label “C
city”. The required time to one of the predicted destinations
included by “C city” is either 20 minutes (17:20-17:00) or 32
minutes (17:32-17:00). Among the required times, the
shorter required time 20 minutes is used. A threshold value is
5 minutes because the required time 20 minutes is in the range
from 10 to less than 30 minutes as shown in FIG. 52. The
determining unit 1343 determines that the label “C city” is
unavailable because a time difference between the predicted
destinations included by the label “C city” is 12 minutes
(17:32-17:20) and is above the threshold value 5 minutes.

This allows only useful information to be presented effi-
ciently.

Hereinafter, the determination operations (S2209) of the
time determining unit 1320 will be described in detail with
reference to FIG. 54.

The required time calculating unit 1340 calculates a
required time from a present location to each of predicted
destinations (step S2209A) after the number-to-be-displayed
obtaining unit 105 obtains the number of predicted destina-
tion labels to be displayed (Step S1204). The determining unit
1343 determines, for a label accumulated by the label accu-
mulating unit 104, a threshold value using required times for
predicted destinations included by descendants of the label
and the threshold value rule accumulated by the threshold
value accumulating unit 1341 (Step S2209B). The determin-
ing unit 1343 determines label availability based on the
threshold value and a difference between the required times
for the labels (Step S2209C). Steps following the above are
the same as the second embodiment.

It is to be noted that especially when there is no traffic jam,
a threshold value may be increased as a distance from a
present location becomes greater because a required time is
proportional to the distance from the present location. For
instance, the distance calculating unit calculates a distance
from a present location to each of predicted destinations,
using the routes calculated by the route calculating unit, and
the threshold value accumulating unit 1341 accumulates a
threshold value rule for the distance from the present location
to each predicted destination as shown in FIG. 55A. In the
case of FIG. 55A, a threshold value is 1 minute when a
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distance from a present location to a predicted destination is
in the range from 0 to less than 10 km. As shown in FIG. 55B,
it is assumed that a label “B city” includes, as descendants, a
predicted destination “H store” (distance 40 km) and a pre-
dicted destination “I convenience store” (distance 45 km).
Here, the time determining unit 1320 determines availability
of the label “B city”. The distance to one of the predicted
destinations included by the label “B city” is either 40 km or
45 km. Among the distances, the shorter distance 40 km is
used. According to the threshold value rule, a threshold value
is 15 minutes because the distance 40 km is above 30 km. The
determining unit 1343 determines that the label “B city” is
available because a time difference between the predicted
destinations included by the label “B city” is 12 minutes
(18:22-18:10) and is below the threshold value 15 minutes.

Furthermore, although the label is determined as unavail-
able when the difference between the arrival times at the
predicted destinations indicated by the descendants of the
label is large in the second embodiment, there is a chance that
facilities other than a predicted destination are considered for
a label displayed and having a low degree of detail especially
when the destination is an area familiar to the user such as the
residential area of the user. For example, as shown in FIG.
56(a), it is assumed that “A store” and “B convenience store”
have been obtained as predicted destinations. The maximum
difference between the arrival times at “A store” and “B
convenience store” is 3 minutes (“16:487-16:45") because
the predicted destinations, which are descendants of a label
“A city”, are “A store” (arrival time 16:48) and “B conve-
nience store” (arrival time 16:45). However, it is assumed that
one of descendants of A city in a hierarchical structure is “C
center” (arrival time 17:20). There is a chance that when an
arrival time at “A city” is displayed, even though predicted
destinations do not include “C center”, the arrival time is
thought to include an arrival time at “C center” if the user
went to “C center” in the past. Thus, a technique is devised
that the display unit 113 calculates the maximum value and
the minimum value of the arrival times at “A store”, “B
convenience store”, and “C center” in consideration of “C
center”, and displays “A city arrival time 16:45 to 17:20”.

However, there is a chance that useless information is
displayed because the range defined by the values of the
arrival times is wide here. Accordingly, the time determining
unit 1320 may calculate a time difference between all of the
lowest-layer destination labels that are descendants of a label
and the user has visited. That is to say, as shown in FIG. 56(),
the time determining unit 1320 calculates, for the label “A
city”, a time difference between all of the lowest-layer desti-
nation labels as 35 minutes (“17:20”-“16:45"). When the
time difference 35 minutes exceeds a threshold hold value,
the label “A city” is determined as unavailable. For instance,
when the threshold value is 15 minutes, the label “A city™ is
determined as unavailable. This prevents the user from badly
misunderstanding display information.

Moreover, time difference calculation may be performed
only on destination labels near the boundary of a map area
indicated by a label because the largest time difference is
usually a time difference between facilities on the boundary
of'the map area indicated by the label. The label accumulating
unit 104 stores, for each of labels, a map area indicated by the
label. For example, in the case of FIG. 57, the label accumu-
lating unit 104 stores, for “E city”, latitude and longitude
information of the boundary of “E city”. The lowest-layer
destination labels on the boundary of a map area of the label
“E city” are “P center” (arrival time “20:12”), “Q park” (ar-
rival time “20:22”), “W center” (arrival time “20:35”), and “Y
convenience store” (arrival time “20:25”). Accordingly, the
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time difference of the label “E city” is the time difference 23
minutes (“20:357-20:12”) of the destination labels. For
instance, when a threshold value is 15 minutes, the label “E
city” is determined as available because the time difference of
the label “E city” exceeds 15 minutes. This allows the time
difference to be calculated without considering the arrival
times of destination labels not on a boundary.

Further, the label in which the difference between pieces of
information each regarding a corresponding one of the pre-
dicted destinations included by the descendants of the label is
large is determined as unavailable in the second embodiment.
It is to be noted that a label including a current position of a
mobile terminal in a map area indicated by the label may be
determined as unavailable. There is a chance that the user
misunderstands a predicted destination indicated by a display
label for a present location when the label including the
current position of the mobile terminal is used. In addition,
even presenting display information is not often useful for the
user because the display information includes the information
of the current position. Accordingly, the availability deter-
mining unit 1319 may determine the label including the cur-
rent position of the mobile terminal as unavailable.

First Modification of Second Embodiment

The information regarding the arrival time is calculated for
each label in the second embodiment. However, as with even
information other than the arrival time, the availability deter-
mining unit 1319 determines that a label is unavailable, when
descendants of the label include predicted destinations and a
difference between pieces of information each regarding a
corresponding one of the predicted destinations is large, and
determines that the label is available, in a case other than the
above. As a result, it is possible to prevent the presentation of
lowly accurate and useless information. The first modifica-
tion will be described using traffic jam information as an
example.

The following will describe the technique of the present
modification.

FIG. 58 is a block diagram showing a structure of a desti-
nation display apparatus according to the present modifica-
tion. The same numerals are given to the same components
indicated by the first and second embodiments, and descrip-
tion of the components is not repeated. Hereinafter, each of
the components will be first described with reference to the
drawings, and operations of the present apparatus will be
subsequently described.

A traffic jam calculating unit 2318 calculates traffic jam
information from the information obtained by the informa-
tion obtaining unit 111 and the route to the predicted desti-
nation obtained by the route calculating unit 1316. For
example, it is assumed that a route calculated for a predicted
destination “Home” by the route calculating unit 1316 is a
road link ID series <012 to 020 to 012 to 0227, and the traffic
jam calculating unit 2318 calculates traffic jam information
on the route. For instance, when it is assumed that the infor-
mation obtaining unit 111 has obtained information that 1-km
traffic jam on a route “020 to 0217, the traffic jam calculating
unit 2318 calculates, for the predicted destination “Home”,
traffic information that there is the 1-km traffic jam on the
route “020 to 021”.

A traffic jam determining unit 2320 determines whether or
not labels accumulated by the label accumulating unit 104 are
available for label selection, using traffic information regard-
ing each predicted destination calculated by the traffic jam
calculating unit 2318. More specifically, the traffic jam deter-
mining unit 2320 determines that the label is unavailable
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when descendants of the label include predicted destinations
and pieces of traffic information each regarding the corre-
sponding one of the predicted destinations do not match. In a
case other than the above, the traffic jam determining unit
2320 determines that the label is available.

For example, as shown in FIG. 59(a), it is assumed that the
label accumulating unit 104 has accumulated a label hierar-
chical structure, and that the destination obtaining unit 1303
has obtained predicted destinations, “Home”, “D store”, and
“Business trip destination”. Labels whose descendants do not
indicate predicted destinations are omitted from the figure
because the labels are obviously available. In addition, it is
assumed that the traffic jam calculating unit 2318 has calcu-
lated traffic jam information that “1-km traffic jam on route
020 to 021” for the destinations “Home” and “D store” and
“No traffic jam” for the destination “Business trip destina-
tion”. For instance, as shown in FIG. 59(b), in the case of a
label “M city T”, predicted destinations included by descen-
dants of the label are “Home™ and “D store”. The traffic jam
information for each of “Home” and “D store” is “1-km traffic
jam on route 020 to 0217, and the pieces of the traffic jam
information match. For this reason, the traffic jam determin-
ing unit 2320 determines that the label “M city T is available.
Furthermore, as for a label “M city”, predicted destinations
included by the descendants of the label are “Home”, “D
store”, and “Business trip destination”. Although the traffic
information for each of “Home” and “D store” is “1-km traffic
jam onroute 02010 0217, the traffic information for “Business
trip destination” is “No traffic jam”. The traffic jam determin-
ing unit 2320 determines that the label “M city” is unavailable
because the traffic information “1-km traffic jam on route 020
to 021” and the traffic information “No traffic jam” differ
from each other and do not match. It is to be noted that FIG.
59(c) shows a position relationship between the predicted
destinations on a map.

The display unit 113 displays the information calculated by
the first information calculating unit 1317, together with label
names selected by the label selecting unit 1306. For example,
it is assumed that the label selecting unit 1306 has selected
two labels, “M city T and “Business trip destination”, and
that traffic jam information for both of predicted destinations
“Home” and “D store”, which are included by the label “M
city T”, is “1-km traffic jam on route 020 to 021 and traffic
jam information for a predicted destination “Business trip
destination”, which is included by the label “Business trip
destination”, is “No traffic jam”. Here, the display unit 113
calculates the traffic jam information for the label “M city T”
as “l-km traffic jam on route 020 to 021~ and the traffic
information for the label “Business trip destination” as “No
traffic jam™, and displays sets of a label and information on a
mobile terminal.

This prevents inconsistency in understanding displayed
information from occurring because a combined label having
a low degree of detail is used only for destinations having
identical traffic jam information.

Hereinafter, operations of a destination display apparatus
according to the first modification of the second embodiment
will be described with reference to the flow chart of FIG. 61.
The flow described in the first and second embodiments is not
described in detail again.

As with the second embodiment, after obtaining the infor-
mation, the traffic jam calculating unit 2318 calculates traffic
jam information from the information obtained by the infor-
mation obtaining unit 111 and the route to the predicted
destination obtained by the route calculating unit 1316 (Step
S2607). The number-to-be-displayed obtaining unit 105
obtains the number of destination name labels that the display
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unit 113 displays on a screen of a mobile terminal (Step
S1204). The traffic jam determining unit 2320 determines
whether or not labels accumulated by the label accumulating
unit 104 are available for label selection, using traffic infor-
mation regarding each predicted destination calculated by the
traffic jam calculating unit 2318 (Step S2609). Steps follow-
ing the above are the same as the second embodiment.

It is to be noted that information to be displayed is arrival
time information in the second embodiment, and information
to be displayed is traffic jam information in the first modifi-
cation of the second embodiment. There is a case where the
destination display apparatus switches between plural pieces
of'information and display the switched information when the
user switches between modes. For instance, there are cases
where labels are displayed together with arrival times and
where labels are displayed together with traffic jam informa-
tion. Here, labels to be displayed may be changed depending
on types of display information, even though the labels
belong to the same group of destinations.

The following will describe the technique of the present
modification.

FIG. 62 is a block diagram showing a structure of a desti-
nation display apparatus according to the present modifica-
tion. The same numerals are given to the same components
indicated by the first and second embodiments, and descrip-
tion of the components is not repeated. Hereinafter, each of
the components will be first described with reference to the
drawings, and operations of the present apparatus will be
subsequently described.

A type determining unit 2651 determines a type of infor-
mation that the display unit 113 is currently about to display.
For example, when information obtained by the information
obtaining unit 1311 is information regarding a required time
for a route and an arrival time at a destination, the type
determining unit 2651 determines that the type of the infor-
mation is arrival time. In addition, when information obtained
by the information obtaining unit 1311 is traffic jam informa-
tion of aroute, the type determining unit 2651 determines that
the type of the information is traffic jam information. It is to
be noted that the display unit 113 may be designed to, by an
input from the user or a terminal, switch between an arrival
time display mode for displaying an arrival time and a traffic
jam information display mode for displaying traffic jam infor-
mation, and the type determining unit 2651 may determine a
type of display information based on a mode stored by the
terminal.

A first information calculating unit 1317 A calculates infor-
mation of the type determined by the type determining unit
2651, using the route information regarding each of the pre-
dicted destinations calculated by the route calculating unit
1316 and the information obtained by the information obtain-
ing unit 1311. The first information calculating unit 1317A
includes, for example, a time calculating unit 1318 which
calculates arrival time information for each predicted desti-
nation, and a traffic jam calculating unit 2318 which calcu-
lates traffic jam information. When the type determining unit
2651 determines that a type of display information is arrival
time, the time calculating unit 1318 calculates an arrival time.
When the type determining unit 2651 determines that a type
of display information is traffic jam information, the traffic
jam calculating unit 2318 calculates an arrival time. An avail-
ability determining unit 1319A determines label availability
using the information calculated by the first information cal-
culating unit 1317A. The availability determining unit 1319A
includes, for example, a time determining unit 1320 which
determines label availability based on an arrival time, and a
traffic jam determining unit 2320 which determines label
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availability based on traffic jam information. When the type
determining unit 2651 determines that a type of information
is arrival time, as described in the second embodiment, the
time determining unit 1320 determines the label availability.
When the type determining unit 2651 determines that a type
of information is traffic jam information, as described in the
first modification of the second embodiment, the traffic jam
determining unit 2320 determines the label availability.

Accordingly, an appropriate label in which a difference
between pieces of information each regarding a correspond-
ing one of the predicted destinations included by the label is
small is selected regardless of types of information to be
displayed.

Hereinafter, operations of the destination display apparatus
according to the present modification will be described with
reference to the flow chart of FIG. 63. The flow described in
the second embodiment and the first modification of the sec-
ond embodiment will not be described in detail again.

As with the second embodiment, after obtaining the infor-
mation, the type determining unit 2651 determines a type of
information that the display unit 113 is about to display (Step
S2606). When the type of the information is arrival time, the
flow advances to Step S2207 (Yes in Step S2606). When the
type of the information is traffic jam information, the flow
advances to Step S2607 (No in Step S2606). Steps following
the above are the same as the second embodiment.

Second Modification of Second Embodiment

In the second embodiment and the first modification of the
second embodiment, when the difference between pieces of
the display information each regarding a corresponding one
of'the predicted destinations included by the label is large, the
label is determined as unavailable, and in a case other than the
above, the label is determined as available. Information
regarding each of predicted destinations is generally informa-
tion regarding each of routes, and a difference between the
pieces of information each regarding the corresponding one
of'the predicted destinations is large when a degree of match-
ing between routes to the predicted destinations is low.
Hence, when especially pieces of various information regard-
ing a corresponding one of the routes such as arrival times,
traffic jam information, and construction information are not
switched depending on a mode but are simultaneously pre-
sented, the label availability may be determined only based on
a difference between pieces of route information. This allows
each piece of various information to be presented with a
corresponding one of common label names. More specifi-
cally, when descendants of a label include predicted destina-
tions and a proportion of a portion matching in routes to the
predicted destinations is below a predetermined proportion of
all the routes, the availability determining unit determines
that the label is unavailable. In a case other than the above, the
availability determining unit determines that the label is avail-
able. For example, as shown in FIG. 64(a), it is assumed that
the label accumulating unit 104 has accumulated a label hier-
archical structure, and that the destination obtaining unit 1303
has obtained predicted destinations, “Home”, “D store”, and
“Business trip destination”. A predetermined proportion is
assumed to be 0.8. Labels whose descendants do not indicate
predicted destinations are omitted from the figure because the
labels are obviously available. In addition, it is assumed that
the route calculating unit 1316 has calculated route informa-
tion that a node ID series “012 to 020 to 021 to 022” (10 km)
indicating a route to the destination “Home”, a node ID series
“012 to 020 to 021 to 023” (10 km) indicating a route to the
destination “D store”, and a node ID series “012 to 0207 (5
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km) indicating a route to the destination “Business trip des-
tination”. For instance, as shown in FIG. 64(5), in the case of
alabel “M city T”, predicted destinations included by descen-
dants of the label are “Home” and “D store”. A route common
to “Home” and “D store” is “012 to 020 to 021 (9 km). A
matching proportion of the route to “Home” is 0.9 (=9/10)
because the distance of the route is 10 km. Furthermore, a
matching proportion of the route to “D store” is 0.9 (=9/10)
because the distance of the route is 10 km. Thus, the matching
proportions of the routes are above 0.8. Therefore, the avail-
ability determining unit determines that the label “M city T”
is available. Moreover, as for a label “M city”, predicted
destinations included by descendants of the label are
“Home”, “D store”, and “Business trip destination”. For
example, a route common to “Home” and “Business trip
destination” is “012 to 020” (5 km). Furthermore, a matching
proportion of the route to “Home” is 0.5 (=5/10) because the
distance of the route is 10 km. The availability determining
unit determines that the label “M city™ is unavailable because
the matching proportion of the route is below 0.8. It is to be
noted that FIG. 64(c) shows a position relationship between
the predicted destinations on a map.

(Determining Threshold Value Based on Distance to Des-
tination)

It is to be noted that the availability determining unit uses
the fixed value as the threshold value for determining the label
availability in the second modification of the second embodi-
ment. It is to be noted that a threshold value may increase as
a distance from a present location to a destination is greater
because greater the distance from the present location to the
destination is, the higher a degree of similarity between
pieces of information each regarding a corresponding one of
routes is, even when a matching proportion is low. In addition,
similarly, label availability may be determined when a dis-
tance of a portion matching in routes of predicted destinations
is below a threshold value.

Furthermore, when pieces of route information each
included by the corresponding one of the labels are not simi-
lar, the label is determined as unavailable in the second modi-
fication of the second embodiment. When directions from a
present location to predicted destinations match, a degree of
matching between routes is generally high. Hence, the label
availability may be determined based on a degree of matching
of directions included by descendants of a label. In particular,
when the user is traveling on a major road such as a national
road and traffic information regarding predicted destinations
in a travelling direction is presented, the above determination
is effective because simply matched directions often means a
matched route. More specifically, a direction calculating unit
obtains directions of predicted destinations based on a current
position of a mobile terminal obtained by a position obtaining
unitand on positions of the predicted destinations. A direction
is, for instance, the true north direction angle in which the
north is 0 degree. The availability determining unit deter-
mines whether or not the labels accumulated by the label
accumulating unit 104 are available for the label selection,
using a direction of each of the predicted destinations calcu-
lated by the direction calculating unit. More specifically, the
availability determining unit determines that a label is
unavailable when descendants of the label include predicted
destinations and a difference between directions of the pre-
dicted destinations is large. In a case other than the above, the
availability determining unit determines that the label is avail-
able.

Moreover, although the route calculating unit 1316 calcu-
lates, with the Dijkstra method and the like, each of the routes
from the current position of the mobile terminal obtained by
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the position obtaining unit 114 to the corresponding one of the
destinations obtained by the destination obtaining unit 1303,
using the road information accumulated by the map accumu-
lating unit 1315 in the second embodiment and the first and
second modifications of the second embodiment, the destina-
tion predicting unit 1302 may predict each route to a corre-
sponding one of predicted destinations and obtain the pre-
dicted route. This allows predicted destinations each having
information common to the user to be efficiently combined
because the pieces of information are compared using routes
which the user is highly like to travel on.

Third Embodiment

The label to be displayed is selected from the labels that
have been accumulated by the label accumulating unit 104 in
the first and second embodiments. However, there is a chance
of'reducing the accuracy of display information because, with
only the labels that have been accumulated, excessively com-
bining labels or excessively lowering a degree of detail for
labels widens a map area indicated by a label and prevents the
presentation of information unique to a place. For example, as
shown in FIG. 65(a), it is assumed that the label accumulating
unit 104 has accumulated a hierarchical structure, that pre-
dicted destinations, “U center”, “J restaurant”, “K center”, S
bookstore”, and “H park”, and that the number of labels to be
displayed is 3. Here, when a degree of detail is lowered in
order to display all of the predicted destinations, all of the
predicted destinations are combined into a label “S town S” as
shown in FIG. 65(5). Thus, as shown in FIG. 66, although
three labels can be displayed, only the label “S town S” is
displayed. Therefore, the accuracy of display information is
reduced. Accordingly, a label into which destinations having
a similar short distance are combined may be dynamically
generated depending on predicted destinations, and a label to
be displayed may be selected from labels including the gen-
erated label. This allows a label having an appropriate degree
of detail to be selected because the types of labels to be used
increase. In addition, the user can easily understand a place
indicated by a label because a label name of the label changes
depending on predicted destinations. This is more effective
because the user can easily understand label names when
name labels of predicted destinations are familiar names reg-
istered by the user, for instance, especially when a predicted
destination is “Home”.

The following will describe a technique according to the
third embodiment.

FIG. 67 is a block diagram showing a structure of a desti-
nation display apparatus according to the present embodi-
ment. The same numerals are given to the same components
indicated by the first and second embodiments, and descrip-
tion of the components is not repeated. Hereinafter, each of
the components will be first described with reference to the
drawings, and operations of the present device will be subse-
quently described.

The destination display apparatus is an apparatus for pre-
dicting destinations of a mobile terminal and displaying the
predicted destinations, and, as shown in FIG. 67, includes: the
position obtaining unit 114; the situation obtaining unit 100;
the history accumulating unit 101; the destination predicting
unit 1302; the destination obtaining unit 1303; a label gener-
ating unit 2721; the label accumulating unit 104; the number-
to-be-displayed obtaining unit 105; a label selecting unit
2706; the information obtaining unit 111; and the display unit
113.

The label generating unit 2721 generates, in a hierarchical
structure accumulated by the label accumulating unit 104, a
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new label and a parent-child relationship, using the predicted
destinations obtained by the destination obtaining unit 1303
and rankings in prediction. The label generating unit 2721
includes: a target selecting unit 2722 which selects a target
label to be a child of the new label; and a name determining
unit 2723 which determines a name of the new label.

The target selecting unit 2722 selects, from the hierarchical
structure accumulated by the label accumulating unit 104, a
target label to be a child of the generated new label. The target
label is a name label corresponding to a predicted destination
name of a predicted destination obtained by the destination
obtaining unit 1303. Among predicted destinations, labels
having a similar distance, that is, labels having positions
within a predetermined range are target labels. For example,
as shown in FIG. 68(a), it is assumed that the destination
obtaining unit 1303 has obtained, as predicted destinations,
“U center” (longitude 135. 46. 23, latitude 34. 44. 31), “J
restaurant” (longitude 135. 46. 20, latitude 34. 44. 31), “K
center” (longitude 135. 46. 31, latitude 34. 44. 32), “S book-
store” (longitude 135. 47. 10, latitude 34. 44. 42), and “H
park” (longitude 135. 47. 42, latitude 34. 45. 26). It is to be
noted that FIG. 68(5) shows a position relationship between
the predicted destinations on a map. Here, labels having posi-
tions within a predetermined range are target labels. When a
predetermined range is a circle having 1-km diameter, in the
case of FIG. 68(a)(b), “U center”, “J restaurant”, and “K
center” are selected as target labels to be children of a new
label because “U center”, “J restaurant”, and “K center” have
a close distance to each other and are within the circle having
1-km diameter.

The name determining unit 2723 generates a parent label
which has a parent-child relationship with one or more target
labels selected by the target selecting unit 2722. A name of the
parent label is generated by using a portion of a label name or
an entire label name of a predicted destination having the
highest ranking in prediction among the selected labels. For
instance, as shown in FIG. 68(a), itis assumed that “U center”
(first ranking in prediction), 3 restaurant” (third ranking in
prediction), and “K center” (fifth ranking in prediction) have
been selected as target labels. Here, as shown in FIG. 69(a), a
parent label having a parent-child relationship with “U cen-
ter”, “J restaurant”, and “K center” is generated. A name of
the parent label is “U center”, the label name of the label
having the highest ranking in prediction among the target
labels, plus “Vicinity”. In other words, it is “Vicinity of U
center”. It is to be noted that FIG. 69(5) shows a position
relationship between the predicted destinations on a map, and
an area including “U center”, “J restaurant”, and “K center” is
“Vicinity of U center”.

The label selecting unit 2706 selects, from a hierarchical
structure which is obtained by adding a label and a parent-
child relationship generated by the label generating unit 2721
to a label hierarchical structure accumulated by the label
accumulating unit 104, one or more labels in number equal to
or below the number to be displayed obtained by the number-
to-be-displayed obtaining unit 105, using the predicted des-
tinations obtained by the destination obtaining unit 1303. The
labels are selected so that the selected one or more labels or
descendants of the one or more labels include all of the
predicted destinations in the hierarchical structure. In addi-
tion, label selection is performed, starting from a lower-rank
label having a high degree of detail, as much as possible. The
label selecting unit 106 includes the destination selecting unit
107, a first label selecting unit 2708, and the second label
selecting unit 109.

The first label selecting unit 2708 lowers, for labels
selected by the destination selecting unit 107, a degree of
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detail so that the number of the selected one or more labels
becomes equal to or below the number to be displayed. More
specifically, the first label selecting unit 2708 repeatedly
selects, in a hierarchical structure which is obtained by adding
a label and a parent-child relationship generated by the label
generating unit 2721 to a label hierarchical structure accumu-
lated by the label accumulating unit 104, a parent label of the
selected one or more labels until the number of the selected
one or more labels becomes equal to or below the number to
be displayed. However, unlike the first embodiment, there is
acase where one label has parents. When the one label has the
parents, a label having a high degree of detail is preferentially
selected. Stated differently, a label newly generated by the
label generating unit 2721 is preferentially selected. When
the number of the selected one or more labels does not
becomes equal to or below the number to be displayed even
though the newly generated label is selected, another parent is
selected. For instance, as shown in FIG. 70(a), it is assumed
that there is a hierarchical structure to which a new label is
added and that the destination selecting unit 107 has selected
five labels, “U center”, “J restaurant”, “K center”, “S book-
store”, and “H park”. Assuming that a number to be displayed
obtained by the number-to-be-displayed obtaining unit 105 is
3, a parent label of the selected labels is selected because the
number of the selected labels 5 exceeds the number to be
displayed 3. Here, labels having a parent that is the label
newly generated by the label generating unit 2721 are pref-
erentially selected. In the case of FIG. 70(a), a degree of detail
is preferentially lowered for “U center”, “J restaurant”, and
“K center” because these labels have the newly generated
parent label. To put it differently, as shown in FIG. 70(5),
three labels, “S bookstore”, “H park™, and “Vicinity of U
center”, the parent common to “U center”, “3 restaurant”, and
“K center”, are selected. In the case of this example, repeat-
edly selecting the parent label is terminated because the num-
ber of the selected labels is equal to or below the number to be
displayed 3. Even so, when the number of the selected labels
exceeds the number to be displayed, “S town S”, another
parent of “U center”, “J restaurant”, and “K center”, is
selected.

Hereinafter, operations of the destination display apparatus
according to the third embodiment will be described with
reference to the flow chart of FIG. 71. The flow described in
the first and second embodiments is not described in detail
again.

The situation obtaining unit 100 obtains a current situation
of'a mobile terminal (Step S1201). The destination predicting
unit 1302 predicts destinations based on the current situation
obtained by the situation obtaining unit 100 and histories
accumulated by the history accumulating unit 101, and out-
puts positions, name labels, and rankings in prediction of the
destinations (Step S2202). The destination obtaining unit
1303 obtains the destinations predicted by the destination
predicting unit 1302. More specifically, the destination
obtaining unit 1303 obtains the positions, the name labels,
and the rankings in prediction of the predicted destinations
(Step S2203). The number-to-be-displayed obtaining unit
105 obtains the number of destination name labels that the
display unit 113 displays on a screen of a mobile terminal
(Step S1204). The target selecting unit 2722 selects, in the
hierarchical structure accumulated by the label accumulating
unit 104, labels having positions within a predetermined
range, from among the predicted destinations obtained by the
destination obtaining unit 1303 (Step S3105). The name
determining unit 2723 generates a parent label having a par-
ent-child relationship with the target labels selected by the
target selecting unit 2722 by using a portion of a label name
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oran entire label name of a label having the highest ranking in
prediction among the target labels (Step S3106). The desti-
nation selecting unit 107 selects, in the hierarchical structure
accumulated by the label accumulating unit 104, all of the
destinations obtained by the destination obtaining unit 103
(Step S1205). The first label selecting unit 2708 determines
whether the number of the selected labels is equal to or below
the number to be displayed obtained by the number-to-be-
displayed obtaining unit (Step S3107). When the number of
the selected labels is equal to or below the number to be
displayed, the flow advances to Step S1208 (Yes in Step
S3107). When the number of the selected labels exceeds the
number to be displayed, the flow advances to Step S3108 (No
in Step S3107). When the number of the selected labels
exceeds the number to be displayed, the first label selecting
unit 2708 determines whether a label having as a parent label
a label newly generated by the name determining unit 2723
exists among the selected labels, and determines whether or
not the number of selected labels becomes equal to or below
the number to be displayed in the case of selecting the new
label instead of the selected labels (Step S3108). When the
label having the new label as the parent label exists and the
number of the selected labels is equal to or below the number
to be displayed, the flow advances to Step S3109 (Yes in Step
S3108). When the label having the new label as the parent
does not exist or the number of the selected labels exceeds the
number to be displayed, the flow advances to Step S3110 (No
in Step S3108). When the label having the new label as the
parent label exists and the number of the selected labels is
equal to or below the number to be displayed, the first label
selecting unit 2708 selects, instead of the selected labels
having the new label as the parent, the parent label of the
selected labels (Step S3109), and the flow advances to Step
S1208. When the label having the new label as the parent does
not exist or the number of the selected labels exceeds the
number to be displayed, the first label selecting unit 2708
selects one or more parent labels of all of the selected labels
(Step S3110), and the flow returns to Step S3107. Steps
following the above are the same as the first embodiment.
Itis to be noted that the parent label is newly generated only
for the labels corresponding to the predicted destinations
obtained by the destination obtaining unit 1303 in the third
embodiment. In other words, a parent label is generated for
the lowest-layer label having the highest degree of detail.
When the number to be displayed is small or the like, labels
cannot be often combined in number equal to or below the
number to be displayed because the parent label of the lowest-
layer label has a too high degree of detail. Accordingly, a
parent label may be generated by combining labels having a
distance close to each other for a label other than the lowest-
layer label. Here, the lower a degree of detail of a higher-rank
label is, the greater a threshold value indicating a distance
range, which is selected by the target selecting unit, is set for
the higher-rank label. For example, as shown in FIG. 72(a), it
is assumed that the label accumulating unit 104 has accumu-
lated a hierarchical structure, and that “Office” (first ranking
in prediction), “A center” (second ranking in prediction), and
“T station” (third ranking in prediction) have been obtained as
predicted destinations. Here, when the lowest-layer labels are
within a circle having 1-km diameter, a parent label is gener-
ated by combining the lowest-layer labels. When parent
labels of the lowest-layer labels, that is, second-layer labels
are within a circle having 3-km diameter, a parent label is
generated by combining the second-layer labels. It is assumed
that a distance between “Office” and “A center” is in a range
of 1 to 3 km. Here, the predicted destination “Office”, a
descendant of a label “S town H heights”, and the predicted
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destination “A center”, a descendant of a label “S town S
heights”, can be combined because “Office” and “A center”
are within the circle having 3-km diameter. Thus, as shown in
FIG. 72(b), a parent label having a parent-child relationship
with “S town S heights” and “S town H heights” is generated.
A name of the parent label is determined by using a name of
a label having as a descendant a predicted destination having
the highest ranking in prediction. Between “S town S heights”
and “S town H heights”, a label including as a descendant
“Office” having the highest ranking in prediction is “S town H
heights”. Thus, a label name is determined as “Around S town
H heights” according to the name of the label, plus around.

Although the embodiments and the modifications have
been described above, the destination display apparatus
according to the present invention is not limited to the
embodiments and the modifications. The destination display
apparatus according to the present invention may be an appa-
ratus structured by combining each of functions included by
the destination display apparatuses described in the above
embodiments and the modifications, in so far as there is no
inconsistency in the structure.

For instance, although the first embodiment has described
the structure in which the label obtaining unit substitutes for
the label accumulating unit as shown in FIG. 38, the label
obtaining unit may substitute for the label accumulating unit
in the other embodiments and the modifications.

INDUSTRIAL APPLICABILITY

As described above, the destination display apparatus
according to the present invention is applicable to, for
example, car navigation devices and devices which provide
information regarding destinations of mobile terminals such
as mobile phones including a GPS and a map.

The invention claimed is:

1. A destination display apparatus which displays a name
of'a destination of a mobile terminal and information regard-
ing the destination, said destination display apparatus com-
prising:

a destination obtaining unit configured to obtain a plurality

of destinations of the mobile terminal;

alabel obtaining unit configured to obtain labels indicating
display names of the plurality of destinations as a hier-
archical structure based on degrees of detail of display
patterns each regarding a position;

a number-to-be-displayed determining unit configured to
determine the number of the labels to be displayed on a
display screen;

a position obtaining unit configured to obtain a current
position of the mobile terminal;
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a map accumulating unit configured to accumulate map
information;

a route calculating unit configured to calculate traffic jam
information regarding each of routes from the current
position to a corresponding one of the plurality of des-
tinations, using the map information;

an availability determining unit configured to determine
that the labels obtained as the hierarchical structure by
said label obtaining unit are unavailable when pieces of
traffic jam information are not similar to each other, the
pieces of traffic jam information each regarding the
route to the corresponding one of the plurality of desti-
nations, and the plurality of destinations being included
in descendant labels of the labels, which are located at a
low rank in the hierarchical structure of the labels,

a label selecting unit configured to select, from the labels
including the plurality of the destinations obtained by
said destination obtaining unit, one or more labels using
the hierarchical structure obtained by said label obtain-
ing unit so that the number of labels becomes equal to or
below the number of the labels to be displayed, the
number of the labels to be displayed being obtained by
said number-to-be-displayed determining unit;

an information obtaining unit configured to obtain infor-
mation regarding each of the plurality of destinations;

an information calculating unit configured to calculate,
from the information obtained by said information
obtaining unit, traffic jam information regarding each
route to the corresponding one of the plurality of desti-
nations; and

a display unit configured to display the information regard-
ing each of the plurality of destinations, together with
the one or more labels selected by said label selecting
unit, the information being obtained by said information
obtaining unit,

wherein said label selecting unit is configured to select one
or more labels other than the labels determined as
unavailable by said availability determining unit,

said availability determining unit is configured to deter-
mine the one or more labels as unavailable when the
pieces of traffic jam information each regarding the
route to the corresponding one of the plurality of desti-
nations included in the descendant labels of the one or
more labels do not match, and

said display unit is configured to display the traffic jam
information, together with the one or more labels
selected by said label selecting unit.
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